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=i wist of merchant marine steam and eailing vessels from which International Meteorological reports were received at the office of the Chief Signal Officer, 


ath U. 8. Army, Washington City, in time to be used in the preparation of the Monthly Weather Review for November. 1889. 
= Name of vesse). Captain. Name of vessel. Captain. Name of vessel. : Captain. 
i} | 4 
Am. 4.8. Adirondack... ........ J. Sansom. Br. 8. 8. Historian.............. R. Buddle. | Br. 8, Scandinavian ..........| J, Park. 
~ Br. coe see J. G. Cameron. } Thos. Foote. Seythia......... | T. Roberts. 
Advance D, B. Griffiths, Horrox .......+ eevee T. Henning. | Am. Seneca........ | Stevens. 
J. W. Morris. Huntingdon .........+. R. Leng. | Br. .| H. Walker. 
A ove G. 8. Murray. It. | A. Conzoneri. | R. P. Moore. 
Am. F, W. Mason. Br. E. W. Owens. H Sicilia ........ W. R. Prideaux, 
Ger. H. Christoffers, Dan. W. Skjodt. | Nor dewes tae. H. Bentzon. 
Br. Allamandine .........- ©. 8. Collings. || Br. | A. W. Ball. | Br. | W. A. Griffiths. 
F. McKay. W. Pearce State of Nebraska...... A.G. Braes. 
BRAVE David Williams. Wm. Churnside, | State of Pennsylvania .| A.J. A. Mann. 
Ger. A. Kohl mann. A. Fenton. State of Texas ........ G. Williams. 
Dtch. Amaterdam .......+++- G. Stenger. i Kate Fawcett ...... F. Young. Stockholm City ....... | W. Thompson. 
Br. A. Campbell. M. Fleet. || Ger. ©. Ludwig. 
AMBOTS James Pinkham. Am. Knickerbocker........ F. Kimble. || Br. Sappecich............. | L. Y. Gillan, 
Antilles ......+..+ A. Cary. Fr. La Bourgogne ......... | E. Franguel. Belg Switzerland ........... | J, Ueberweg. 
H. Cameron. La Bretagne ..........| M. de Jousselin. r. Teutonic | H. Parsell. 
Ardanrigh ....+. W. Anderson, La Champagne ........ Boyer Thanemore ..... ...... LA. J. Baxter. 
8. Brooks. || Br. La Flandre ............. E.smit Dan. Thingvalla............ | 8. T.H. Laub, 
P. Froelich. Fr. La Gascogne ........ Santelli Br. R. P. Bennett. 
Ger. Augusta Victoria...... A. Albers | Br. Lake Nepigon......... C. F. Herriman. Br. J. 3. Garvin. 
Br. H. McKay Lake Ontario ........- Campbell. T. Clark. 
R, Owen. Lake Superior......... Wm. Stewart, | | W.MeMickan. 
Baltimore ©, J. Simpson. Lake Winnipeg........ F. Carey. Urbino ........,- T. Evans, 
Barrowmore ......-... W. H. Moore. Liandaff City ......... T. H. Gore, i} Vancouver ............| O-d. Lindall, 
Ger. Baumwall C. W. Rhese. Lord Clive P. Urquhart. || Dtch. Veendam | A.J. Potjer. 
i Br. Bavarian oe M. Fitt. i} Lord Gough ....... sooo) M, Hughes. Br. Venetian E. Parry. 
Bayonne.......+. J.B. Payne. Lord O'Neill ........+. A. Ferris. | A. B, Bolt. 
Belg. Belgeniand ............ R. Weyer. || Am. Louisiana E. V. Gager. | L. Murray, 
Bengore Head......... D. Smith. Br. Ludgate Hill .......... J. Brown, W. Fry. 
Span. Benito Estenger ..... E. F. Canal. || Ger M. Moller. i] Wallachia | W, Croskery, 
Ger, Bohemia ......... G, Theile Br. Maine ,........ H. Bocquet. | Ger. cba R, Bussius. 
Br. Manle J. M, Johnstone. Weser ...... BOCK, 
Bracadaile ...... w.W — Mareca........ ate O. Moen. Belg. Westerniand .......... Jamison, 
Brandenburg .......... 8. Roach. Br. Martello .... Wm. Abbott. Br. Wetherby | J. W. Harrison. 
Britannic H. Davison. i A. H. Luekhurst. || Ger | Kaempff. 
British King .......... John Kelly. Mascotte Jas. Ross. | Br. Wisconsin............- J. P. Worral. 
British Princess ..... BE. H. Freeth. Miltiades ....... R. H. Vincent. L. Bigty. 
Brooklyn City.........| W. Fite Michigan .............-| 8. Walters. United States Naval. 
Bulgarian ...... R. Leask Minneola.......-. T. L. Evans. | U. 8. C.8. A. D. Bache ...........| J. F. Moser. ] 
Br. California R. ‘I’. Garvie. i} Missouri H. Murrell, U.S. 8. Chicago .......... H. Robeson. t 
Californian ...........+. J. W. Pickthall. Montana............... W. H. Williams. U. 8. 8. Despatch .......... W.S. Cowles, 
Carrell... G.H. Brown. || Ger. MOFAVIA Winkler, U. 8. 8. Dolphin.......... Chas. O'Neil. 
CAMPIAD A. MeDougall. Br. Muriel .......+ . Loeke. U. 8. C. & G. 8. schr. Earnest ....' J. N. Jordan, 
i Catalonia J. J. Atkin. J. Seilly. U. 8. C. S. echr. Eagre............ W. P. Elliott, 
Cephalonia ..... es J. B. Watt. | Belg. Nederland ..... Bence. U. 8, Gedney... J. M. Helm, 
Am Chalmette Geo. Mason. Br. Nessmore Elliott, || U.S. R. 8. Independence .........| J. W. Philip. 
Pr. Chateau Lafite ........ M. ©, Olliver. Nestorian .........- J, France, U.S. C. & G. 8. MeArthur........| D. H. Mahan. 
Am Charles Morand....... W.H. Marshall. Fr. Neustria ...... Be U, 8.8. New Hampshire .........| J. F. Higginson. 
Br. J. Harris. | Am, New Orleans ........... T. P. C. Halsey. Sailing vessels. 
Am City of Alexandria ....| J. Melntosh. || Belg Noordland H. E. Nickels. Br. bk. Adamantine.... ...... J. Clark, 0 
City of Augusta,........, J. W. Catherine. Nor. Norrona......+.. J. J. Isakjen, | Am Ada P. Gould.......... W.B. Henrahan, 
Br. City of Berlin ......... Francis 8. Land. || Br. Norseman ..... Williams. || Br. ABSAYE ...| 3. M. Ritchie, 2 
City of Chicago ..... .. A. Redford, North Erin.......... ..| T. Williams. | Am. sehr. Belle of the Bay........ J. W. Emmons, 
~ City of New York...... A. W. Lewis. Northgate ............., W. Ramsdale. ; Chas. D. Hall....... ..»| EB. Low, b 
; : Am City of Pate ...cccecsss J. L. Lockwood. Norwegian ............. W. Christie, City of Baltimore ..... L. 8. Tawes. 
Br. Claribel Thos. McKnight.” Am Nueces Sam Risk. Br. sp. City of Hanhow.... J. King. b 
R. C. Jennings. Ger Nurnberg........ H. Engelbart. Am. schr. Clara Godwin.......... Wyman. 
F. Henderson. Br. Oceanic...... C, H. Kempson. sp. Eclipse........ J. R. Shillaber, 
Am F. E. Jenkins. Am R. W. Sargent. schr. Ettie H. Lister........| 8. D. Mason. 
Br. G. Sinith., Br. Ontario. W. P. Couch, Fannie J. Bartiett..... W. R. Kreger. re 
R. B. Stannard. Oranmore B. Jones. Florence Randall ..... J. L. Randall. b 
RK. Nicol. Oregon ......++. H.C, Williams. Br. sp. Garfleld............... H. B. Conby. 
J. Russell. Orinoco ........+ J, 8, Garvin, | Am. schr. Gertrude ....... ...... R. H. Cox, 
Denmark ...... R. 8. Rigby. Osmanli......... C, O'Hagan. || Ger. .bk. G. N. Wileox........... W. Rasche. 
Jno, Craig. H. Mundy. | Am. bkt. Golden Sheaf........... W. Chandler. 
Dunmore Head ...... J. Auld. Palestine......... W. Whiteway. bg. Henry Stewart ........ W. F. Blake, 
ee W. H. Carter. Parisian ......... J. Ritchie, H. B. Hussey.......... G. W. Hodgdon, E 
W. T. Stacey? Pavonia........ A, McKay. i} schr. Henry A. Faber .......| H. E. Garlick, 
J.Sumner. | Dtch W. Ponsen. } bkt. Henry Warner ........| J. Paine. th 
Ger. H. Baur. || Belg. Penniand...... H, Buschmann. bk. Hope David, th 
Br. vests H. Bermpohl. Am. Pennsylvania........ E. B.. Thomas. Nor Imacos .......... N. Olsen. 
Am R. B. Quick. Br. POruUviaN J. W. Wallace, | Br. Jennie Parker....... ..| G. E. Barker. M 
H.S. Quick. Pocahontas............ J, James, | Am. schr, John Bergen ....... W. H. Squires, 80 
Ger T. Jungst. || Ger Polaris ........ F, Schroder. pilot Joseph F. Loubat...... J. McCarthy. 
It. Entella ......-.. V. Bruno. Polynesia G, Franck. Port. bk. Julius ...... ......- ..»| F. Vieira, Tl 
Br. F. Simmons, Br. Ponca ....... We BOWER. | Am, J. A, Bettencourt, t 
W. Tyson. J. Edwards. ap. Light vessel No. 45..... Andrew Jackson, a 
Ethiopia ...... John Wilson. Dtch Prins Fred. Hendrik ..| J. F. Dorr. | . Staples ..... .. P. Stowers. of 
W. H. P. Hains. Prins Regent.......... F, F. Herwig. sehr. Lucia Porter .......... J. F. Grindel, om 
Am. H. Higgins. Br. Prussian......... | Maud H. Dudley ...... D. W. Oliver. lif 
Br. Federation............. R. Pinkham. Professor............... @. H. Keller. | Br. sehr. Nutwood.............. J, R. Conroy. 0 
A. D. Hadley. Ger. H. Vogelgesang. | Am .. M. J. Bond. 
Ger PUIGR R. Ringk. Rhein ..... W. || Ger. bk. Pallas . J. H. stege. N. 
Br. W. Magee. Belg. Rhynland ........+...., A. J. Griffin. It. 6.00 ences F. Janello. O 
Ger. Gellert...... C. Kaempff. Br. Richmond .... ........| E. 8. Clapp. || Nor. Qvos..... G, Olsen, 
Br. Germanic ... H. Davison. Roman ..... | E. Maddox. || Dan. L. P. Jorgenson. fro 
Gleadowe O. H, Bommen, Rosarian D. MeKillop. | Am, Robert Mowe.......... W. Peterson. 
Gloucester City ....... R. Jones, Dtch. Rotterdam ..........+. H, ©. v. d. Zee, bk. Saranac....... A. F. Pillsbury. ga 
Ger V. Szymanski. Ger. Rugia .......-. R. Karlowa, schr, 8. B. Hubbard ......... A. Mehatfy. 
Ger asada A. Kuhn, Br. Saint Ronans .......... H. Campbell. Am, Yaria Topan........... E. B. Trumbull. Ar 
Br. C. E. Le Gallais. Salerno...:....... H. Rogers. schr. Thomas P. Ball........ H. B. Ryder. 
Greece Jeffrey. T. Hewitson. bg. T. Towner ............| C. E. Dayton. pol 
Ger. Hammonia ............ Kuhlewein. Am. Santiago ..............| J. B. Allen. Br. bg. Ubaldiena’..:.......... H. Schive. Ja 
Br. Helvetia... G. Cochrane. Br. Santiago....... Potter, | schr. Wm. F. Green,......... W. E. Crockett. Ww 
Ger Hermann D. Myer. W. Richardson. bkt. Wm. H. Dietz........... D. B. Darrah. 
7 Br. Hindoo..... Jas. Douglas. Sarnia ..... J. Gibson. sehr. Wm. Wilson........... 8. Powell. as 
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WASHINGTON CITY, NOVEMBER, 1889. _ 


No. 11. 


INTRODUCTION. 


This REVIEW is based on reports for November, 1889, from 
2,217 regular and voluntary observers in the United States 
and Canada. These reports are classified as follows: 177 
reports from Signal Service stations; 120 monthly reports 
from United States Army post surgeons; 1,407 monthly | 
reports from state weather service and voluntary observers; 
17 reports of rainfall observations in Arizona furnished | 
by the United States Geological Survey; 25 reports from 
Canadian stations; 168 reports through the Central Pacific | 
Railway Company ; 303 marine reports through the co-opera- | 
tion of the Hydrographic Office, Navy Department; marine | 


‘reports through the “New York Herald Weather Service ;” 


monthly weather reports from the local weather services of 
Alabama, Arkansas, Colorado, North and South Dakota, 
Illinois, Indiana, the Iowa Weather Crop Bulletin Service, 
Kansas, Kentucky, Louisiana, Michigan, Minnesota, Missis- 
sippi, Missouri, Meteorological Report of the Missouri State 


Board of Agriculture, Nebraska, Nevada, New England, New 
Jersey, New York, North Carolina, Ohio, Oregon, Pennsyl- 


vania, South Carolina, Tennessee, and Texas, and international 
simultaneous observations. Trustworthy newspaper extracts 
and special reports have also been used. 


CHARACTERISTICS OF THE WEATHER FOR NOVEMBER, 1889. 


The most important storm of the month over the eastern part 
of the country appeared on the Texas coast on the morning of the 
26th, whence it moved northeastward to the lower lake region 
by the 27th, attended in the Mississippi and Missouri valleys 
by rain or snow. During the 27th and 28th the storm in- 
creased in strength and swept eastward over the lower lake 
region, New York, and the Saint Lawrence Valley, attended 
by snow in the Lake region and the Ohio Valley and Tennes- 
see, heavy rain in New York and New England, destructive 
gales on the lakes and in the Saint Lawrence Valley and New 
England, and a heavy snow storm, the first of the season, in 
the Province of Quebec. A notable feature for November was | 
the heavy snow storm which prevailed in northeastern New | 
Mexico, extreme northern Texas, southwestern Kansas, and | 
southeastern Colorado during the early part of the month. | 
This storm was accompanied by high wind and low tempera- | 
ture and occasioned loss of life and considerable destruction | 
of live stock. Destructive local storms, resulting in loss of 
life and damage to property, were reported at New Berne, N. 
C., on the 21st, and in the northern part of Beaufort county, 


‘elsewhere the weather was cooler than usual. 


In districts 
where the temperature was above the average the departures 
were less than 5°, while in central Texas and central Colorado 
the departures below the average temperature for November 
exceeded 5°. At Newburyport and Somerset, Mass., Orono, 
Me., and Eola, Oregon, the average temperature was the high- 
est ever reported for November, and at Lead Hill, Ark., and 
irand Coteau, La., the November, 1889, average temperature 
was lower than reported for the corresponding month of pre- 
ceding years. For the period January 1 to November 30, 1889, 
inclusive, the greatest average excess in temperature is noted 
for the extreme northwest, where it amounts to 33°.3, and the 
greatest average deficiency is shown for the southeastern slope 
of the Rocky Mountains, where it is 23°.2. Frost was reported 
as far south as Lee county, Fla.,on the 30th. The first killing 
frost of the season occurred in Alabama on the 29th and 30th. 
In Mississippi all vegetation was reported as having been 
killed by heavy frost on the 29th. In Texas frost occurred as 
far south as Brownsville on the 17th. On the Pacific coast 
frost occurred as far south as Los Angeles, Cal., on five dates. 
The heaviest rainfall for the month fell in central Arkansas 
where 16.25 inches were reported at Heber, Cleburne Co. ; and 


N. ©., on the 28th. The severest storms on the north Atlantic the precipitation exceeded ten inches in northeastern California, 
Ocean prevailed over and near the Banks of Newfoundland | east-central Texas, east-central Pennsylvania, northeastern 
from the 11th to 13th, and over mid-ocean on the 14th, when | Maryland, northern New Jersey, extreme southeastern New 
gales of hurricane force were reported. York, and west-central Connecticut. In areas in the interior 

The highest temperature reported was 94°, at Casa Grande, | of Nevada, extreme northwestern Utah, east-central Arizona, 
Ariz., and Smithville, Ga., and the lowest temperature re- | and western Nebraska, no precipitation was reported ; and at 
ported was —28°, at Fort Buford, N. Dak. At Savannah, Ga., | stations in southern California, the Dakotas, western Minnesota, 
Jacksonville, Fla., Vicksburg, Miss., Fort Canby and Newh Bay, | central Mississippi, and central Florida, less than one-half 
Wash., and Astoria, Oregon, the maximum temperature was |inch was reported. The precipitation exceeded the average 
as high or higher than previously reported for November, and amount for November on the middle Pacific coast, and east of 
at Augusta, Ga., Lava, N. Mex., and Fort Thomas, Ariz., the | the Rocky Mountains, except on the northeastern slope of the 
minimum temperature was as low or lower than noted for the | Rocky Mountains, in the extreme northwest, and in the Rio 
corresponding month of preceding years. The month was Grande Valley; elsewhere the precipitation was below the 
warmer than the average November in the Lake region, upper average for November. The greatest excesses in precipitation 
Ohio valley, northern Minnesota, Canada, the Atlantic coast | were noted in extreme southeastern New York and in central 
States, the plateau and Rocky Mountain regions west of the | Arkansas, where the precipitation was six and five inches, re- 
one hundred and tenth meridian, and on the Pacific coast; ! spectively, above the average, and the greatest deficiencies 
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occurred on the coast of Oregon, where the precipitation was 
more than three inches less than the average amount for No- 
vember. At Oumberland, Md., Newburyport, Mass., Moores- 
town and South Orange, N. J., and Wellsborough, Pa., the 


as extreme southern New Jersey; in the east Gulf states, to 
northern Georgia; in the west Gulf states, to central Texas; 
in the plateau region, to extreme southern New Mexico and 
southeastern Arizona; and in northeastern California, Oregon, 


precipitation for the current month was the heaviest reported | and eastern Washington. 

for November. The more notable features of the precipitation| Damaging floods, resulting from heavy rain, occurred in 
for the period January 1 to November 30, 1889, inclusive, are: | various parts of Pennsylvania, New Jersey, and southern New 
the great excess in the middle Atlantic states, where about | York from the 17th to 21st, and in New England, New Jersey, 
one-third more than the usual amount of raia fell, and the and Delaware on the 27th and 28th. Navigation was inter. 
marked deticiencies in the extreme northwest and middle pla- rupted or suspended by ice on the Mississippi River above 
teau region, where the precipitation was about two-thirds of Keokuk, Iowa, and on the middle and upper Missouri River, 
the usual amount for that period. The greatest depth of snow- Well-defined auroral displays were noted in North Dakota on 
fall reported was sixty-one inches at Summit, Cal. Forty- the Ist and 26th; in Minnesota and Michigan on the 17th; 
seven inches were reported at Breckenridge, Colo.; twenty- and in Vermont and Maine on the 17th and 26th. Brilliant 
nine inches at Roswell, N. Mex.; twenty-eight inches at Cisco, meteors were reported at Elyria, N. Y., on the 2d; at Alpena, 
Cal.; twenty-two inches at Green Bay, Wis.; twenty-two Mich., on the 10th; at Little Rock, Ark., on the 14th; at Fort 
inches at Blue Knob, Pa.; and twenty-one inches at Alpena, Sully, S. Dak., op the 17th; at Yates Centre, Kans., on the 


Mich. On the immediate Atlantic coast snow fell as far south 


23d; at Berkeley, Cal., on the 25th ; and at Palestine, Tex., 27th. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for Novem- 
ber, 1889, as determined from observations taken daily at 8a. m. 
and 8. p. m. (75th meridian time), is shown on chart ii by iso- 
bars. The difference between the mean pressure for November 
obtained from observations taken twice daily at the hours 
named and that determined from hourly observations, varied at 
the stations named below, as follows: At Washington, D. C., 


Philadelphia, Pa., New York, N. Y., Boston, Mass., Saint | 


Louis, Mo., and Chicago, Ill.,-the mean of the 8 a. m. and 8 
p. m. observations was higher by .017, .009, .010, .013, .006, 
and .007, respectively, than the true mean pressure, while at 
Denver, Colo., the mean of the observations taken at these 
hours corresponded with the mean obtained from hourly ob- 
servations. 

The mean pressure for November, 1889, was highest within 
an area extending from Colorado northwestward to southern 
Idaho, where the values rose above 30.25, the highest mean 
reading, 30.33, being noted at Montrose, Colo. Over the Rocky 
Mountain and plateau regions, and over the eastern portion of 
the country, south of the Ohio Valley, the mean pressure was 
generally above 30.10, and in the Gulf and south Atlantic 
states rose to 30.15. The mean pressure was lowest in the 
lower Saint Lawrence valley and in north-central Ontario, 
where the readings were below 30.00. The mean pressure was 
below 30.05 on the extreme north Pacific coast, in the British 
Possessions north of western Montana, and north of a line 
traced from the central New England coast westward over the 
lower lake region, and thence northwestward over northern 
Michigan and Lake Superior. 

A comparison of the pressure chart for November, 1889, with 
that of the preceding month shows that a general increase in 
pressure occurred, except in northern New England, northern 
New York, the upper and lower lake regions, the Ohio, upper 
Mississippi, and Red River of the North valleys, and in Canada 
east of the one-hundredth meridian. The most marked in- 
crease in pressure occurred within an area extending from Colo- 
rado northwestward to Idaho, where the mean readings were 
more than .20 higher than for the preceding month, from which 
region the increase became gradually less marked northward, 
and towards the Gulf, Atlantic, and Pacific coasts. Over the 
northern portion of the upper lake region the decrease in 
pressure was more than .10, whence it became gradually less 
marked to a line indicating no change in pressure traced from 
western Nova Scotia westward to central New York, thence 
southwestward over the Ohio Valley, and thence northwest- 
ward to Manitoba. For October, 1889, the area of highest 
mean pressure occupied the upper Mississippi and Missouri 
valleys and the upper lake region, with included values above 
30.15, and a well-defined area of low pressure embraced a part 


\of the southern plateau region. For the current month the 
area of highest pressure appeared over parts of the middle 
plateau region and the middle-eastern slope of the Rocky 
Mountains, with mean readings about .10 higher than the 
highest means noted for the preceding month, and no area of 
low pressure appeared within the region of observation. 

, The mean pressure for November, 1889, was generally above 
the normal from the Mississippi River and the upper lake re- 
gion to the Pacific coast, in New England, and along the imme- 
diate Atlantic coast. The mean pressure was below the normal 
in the Saint Lawrence Valley, and thence southwestward to the 
east Gulf coast. The departures above the normal pressure 
were greatest over the middle-eastern slope of the Rocky Moun- 
tains, where, at stations, they amounted to .08; the departures 
below the normal pressure did not exceed .03. 


BAROMETRIC RANGES. 


The monthly barometric ranges at the several Signal Service 
stations are shown in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are’ found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In Novem- 
ber, 1889, the monthly ranges were greatest on the southeast 
coast of New England, where they exceeded 1.30, whence they 
decreased southward to less than .40 over southern Florida, 
and westward to less than .90 over Montana, from which latter- 
named region they increased to more than 1.20 on the extreme 
north Pacific coast. On the Pacific coast the ranges decreased 
southward to less than .40 on the coast of southern California. 
Along the Atlantic coast the extreme monthly ranges varied 
from .33 at Key West, Fla., to 1.34 at Boston, Mass. ; between 
the eighty-second and ninety-second meridians, .64 at Cedar 
Keys, Fla., to 1.26 at Port Huron, Mich.; between the Missis- 
sippi River and the Rocky Mountains, .73 at Brownsville and 
San Antonio, Tex., to 1.13 at Saint Vincent, Minn.; in the 
Rocky Mountain and plateau regions, .42 at Yuma, Ariz., to 
-94 at Walla Walla, Wash.; on the Pacific coast, .36 at San 
Diego, Cal., to 1.20 at Port Angeles, Wash. 

AREAS OF HIGH PRESSURE. 


Seven well-defined areas of high pressure were observed 
within the limits of the United States during the month of 
November. They were generally first observed in the region 
north of Montana and Dakota, although two first appeared 
west of the Rocky Mountain regions. The general direction 


of movement was to the southward while passing over the 
eastern slope of the Rocky Mountains, and to the eastward 
during the transit over the eastern portion of the United 
‘States, the direction of movement becoming slightly to the 
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north of east as the areas approached the Atlantic coast. The; I1.—Was probably central to the northwest of Nevada on 
average rate of movement was twenty-six miles per hour, and the 6th. The conditions which favored its formation having 
the deviation from this average was relatively slight, the | extended eastward from the Pacific during the previous day. 
maximum rate of movement being thirty-five miles per hour,|There was apparently a northeasterly movement during the 


while the minimum was only twenty-one. succeeding twenty-four hours, which carried the centre over 
The following tables exhibit some of the more prominent | Idaho, after which there was a well-marked southeasterly 
characteristics of the high areas: mov ement during the 7th and 8th, which carried the centre to 
Tasie I. |the southeastern portion of Utah, after which a retrograde 


om -| movement was observed, which continued during the 9th and 


Pe = Highest pressure 10th, when the centre was on the north Pacific coast west of 
‘Oregon where this area was last observed on the morning of 
No. (the 11th, and it probably joined or formed a part of that de- 
Si sis Station. 3 scribed as number iii, which approached from the region north 
Bis (31/818 of Montana on the 10th. 
| IL1.—On the afternoon of the 10th the barometric pressure 
| | | Days. Mites.) high on the north Pacific coast, aud the isobar of 30.20 in- 
2 50 | 129 35 77| §-0| Pueblo, Colo ........... 0.74 
6 119 45| 4-0 23-0 9 Montrose, Colo......... dicated either the advance of a separate area of high pressure 
Washington 3:44) or a re-enforeement from the northward of the area which 
32) 79| 3-0) 21-0 | 24 Charleston, ........ 30-38 | then extended over the north Pacific coast. While the baro- 
Quippelle, metric pressure within the limits of this area was not unusually 
high, it was attended by high northerly winds, low tempera- 
| | tures, and heavy snows at Rocky Mountain stations during its 
3 * Moved from central Rocky Mountain regions to the north Pacific coast. ‘course southward. It decreased in energy after passing south- 
Taste IL. ward of Colorado, but it was felt over New Mexico and the 
— Se — Rio Grande Valley during the 12th, and it was last observed 
| Maximum ehnormel rise in | “Maximum abnorweel fall in Meximam wind|in southern Texas on the 13th. The movement of this area 
| Pressure in twelve hours. | temperature in twelve hours. | velocity. over the Missouri Valley, Kansas, Nebraska, and western Iowa, 
ls and thence northward, was accompanied by a well-marked 
| | cold wave extending westward to the Rocky Mountains, the 
eis 2/2 £ 22 & | |change in temperature in twenty-four hours ranging from 20 
A | to 30° on the 11th. This volume of cold air extended south- 
| ward over Texas and Louisiana, where the change in twenty- 
I.....| -56 | Calgary, N.W.T....| 2| 26 | SwiftCurrent,N.W.T| 2| 48 |ne,e.! s| four hours on the 12th and 13th ranged from 20° to 30°, and 
+36 | Montrose, Colo......, 23 | Roseburgh, Oregon.| 7 | 36 | 8,3| the abnormal change in twelve hours at Shreveport was 35° 
| Denver, Colo ........ 11 | 35 | Shreveport, La...... 12| 48 | n. 
IV...| .50 Fort Custer,Mont...) 13 | 20 Appelle, N.W.T. 14) 40 | nw. | 15 on the 12th. 
View) -30 | Nashville, Tenn..... 22| 21  RioGrandeCity,Tex 21 40 | w. 33 | IV.—First appeared north of Idaho on the 13th and moved 


VI...| .46 | Des Moines, Iowa ...| 24 | 22 | Des Moines, Iowa...) 24 | 43 ‘nw. | 
«40 N.W.'T, 26| 21 | Des Moines, lowa...| 27, 44 | w. | | southeastward, following the general course of the Missouri 


Valley, until the morning of the 14th, when it was central in 
The following i isa a brief description of the weather conditions northern Kansas, and covered the eastern slope of the Rocky 
attending the movements of each area of high pressure ob-| Mountains, the barometric pressure being near 30.40 from 
served during the month: northern Texas to Manitoba. This condition extended east- 
I.—At 8 a. m. of November 2d a storm of considerable ward over the central valleys during the 15th and 16th, the 
energy covered the Lake region, the barometer being un-)| pressure increasing during the easterly movement, and the 
usually low over Lake Superior, while the pressure increased | area becoming more extended in the east and west direction 
from the centre in all directions within the limits of the | along the fortieth parallel from the Atlantic coast to Colorado. 
United States, indicating the presence of areas of high press- | During the easterly movement from Kansas to the middle At- 
ure to the east of Nova Scotia and on the north Pacific coast. | lantic states, the pressure at the centre increased three-tenths 
The high area to the westward extended over the plateau and | of an inch, but after reaching the middle Atlantic coast the 
Rocky Mountain regions during the 3d and 4th, attended by direction of movement became northeasterly, and the pressure 
heavy snows in Colorado and New Mexico. In New Mexico, declined rapidly on account of the advance of a storm from 
southern Colorado, and northern Texas, the unusually low tem-| the southwestward. By the 20th this area had passed to the 
perature and drifting snow caused loss of life and property, | eastward beyond the limits of the stations of observation. 
especially in the cattle districts. An interesting report rela-| V.—This was an area of high pressure of slight intensity 
tive to this storm has been prepared by M. A. Upson, volun-| which apparently developed in northern Texas on the 21st. 
tary observer at Roswell, N. Mex., which will be found under | It passed southeastward to the Gulf, and thence eastward to 
the head of “Snow,” in this REview. After the centre | Florida, attended by generally clear weather and no marked 
reached the upper Missouri valley the area apparently moved | atmospheric disturbance. The pressure increased and the 
directly southward, reaching southern Colorado on the after-| area extended during the easterly movement. Light frosts 
noon of the 5th, causing unusually cold weather for the sea- | occurred in the south Atlantic states on the morning of the 
son, the temperature being below 20° over the greater portion | 24th, when the centre was near the coast line. It apparently 
of Colorado, while it was above 50° north of Montana, and | disappeared to the east of the Atlantic coast line during the 
freezing in northern Texas, where heavy snow was reported | 24th, after which it probably formed a part of the high area 
on the morning of the 6th. In eastern Colorado this area traced as number vi. 
moved eastward, covering the central valleys during the 6th, | Vi.—On the morning of the 23d this area was observed far 
and the middle and south Atlantic coasts during the 7th. | to the north of Montana. I[t moved southeastward with in- 
The northerly winds which resulted from this easterly move- | creasing energy and pressure, extending over the Northwest 
ment over the Southern States were accompanied by heavy |on the 24th and the central valleys on the 25th. It was at- 
rains in Texas and the lower Mississippi valley, except at tended by a slight cold wave over limited portions of Mis- 
New Orleans, where only light showers occurred. This area/ souri and the Ohio Valley, but the fall in temperature was not 
disappeared to the east of North Carolina during the 7th, re-| unusual. The direction of movement changed when the cen- 
ports from the coast indicating that it probably changed its tre reached the upper Mississippi valley, and the area moved 
course to the northeast after passing to the Atlantic. | directly eastward over the Lake region to the Atlantic coast, 
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after which it followed a northeasterly course, passing over| easterly movement. Although it did not produce any marked 
New England on the 27th, and over the Maritime Provinces | change in the weather conditions within the limits of the 
on the 28th. It was generally attended by fair weather until | United States, the winds attained a maximum velocity ex- 
the advance of the storm from the southwest caused snow and | ceeding forty miles per hour in the lower lake region and in 
rain in its west quadrants. It disappeared quickly after reach-| the Saint Lawrence Valley during its passage to the north of 
ing New England, the velocity apparently increasing after the those sections. 
centre of greatest pressure reached the coast. | IlI.—This disturbance apparently developed near the west 
Vil.—Appeared to the north of eastern Montana on the | Gulf coast, where it was central on the morning of the 7th, 
eastward as described for the preceding area, only that the | indicate that it may have existed over the Gulf south of Gal- 
centre moved farther to the south, reaching Indian Territory | veston previous to that date. It passed northward from 
before the easterly movement commenced. It was the most Louisiana to Illinois during the twenty-four hours following 
marked area of high pressure which occurred during the month, | its first appearance, causing general rains throughout the cen- 
and the maximum pressure, 30.96, with a temperature of —16°, tral valleys and thence eastward to the Atlantic coast. Daur. 
occurred at Qu'Appelle, N. W. T., on the 27th. This area|ing the northern movement the barometric gradient became 
was preceded by the most severe storm of the month in the | less, and during the 8th two disturbances of slight energy 
Lake region, and was attended by a cold wave generally | formed, one south of the upper Ohio valley, and one in north- 
ulf coast, and westward over the Rocky Mountain regions, | the former passed eastward o 1e middle antic coast 
but the pressure decreased at the centre, and it lost intensity causing moderate gales in southeast New England on the 
after extending over the central valleys and the Atlantic coast.| 10th. It increased in violence after leaving the coast, and 
At the close of the month it covered the eastern portion of the| passed over the north Atlantic from the 11th to the 14th, 


United States, and was central in the upper Ohio valley. | causing severe gales. 
_ IV.—This disturbance developed over Montana during the 
AREAS OF LOW PRESSURE. 
night of the 9th, but it was preceded by an area of low pressure 


were which was central north of Montana on the 8th and moved 
imits of the Unitec ates during the month of November, eastward north of the United States to the region of Lake 
although the divided, form: | Superior, where it disappeared apparently by increase of press- 
ing secondary disturbances which were readily traced from} ure due to the advance of an area of high pressure from the 
the regular telegraphic reports. The mean latitude of the | northwestward. This area of high iecans also foreed the 
tracks of the low areas observed is to the south of the normal | storm which was central over Montana rapidly to the south- 
track the of was eastward, and on the afternoon of the 10th it covered Colorado 
generally to the northeast after reaching the central valleys.) and on the morning of the 11th it had passed as far south as 
te of low|anion cad were at contral Becky Mouncala eration 
»rtheast wi 2 ake re - Seven areas of low) gales, and a cold wave at central Rocky Mountain stations. 
the of | The principal distarbance continued its soutkerly course until 
1¢ United States, while only two were observed in the upper) the centre reached southeastern Texas, but a secondary dis- 
in the Rocky region, | turbance formed in the lower Missouri valley and moved north- 
and the direction of movement of the two areas of low press-| eastward to the upper lake region, where it was central on the 
ure observed in the extreme northwest was to the south of east | afternoon of the 12th. The storm in Texas changed direction 
while central to the west of the Mississippi Valley. The aver- _to the northeast and moved over the lower Mississippi valley 
age rate of movement was about thirty miles per hour, while the | during the 12th, attended by heavy rains. By the morning of 
maximum rate was fifty-two miles and the minimum fourteen.| the 13th the storm in the Lake region had united with the 
_I.—This disturbance had developed at the close of the pre-| principal disturbance, which was then central in eastern Ken- 
vious month, and has been traced as number xii on chart i of|tucky. During the 13th it moved eastward to the middle At- 
the October WEATHER REVIEW. At 8 p. m. of October 31st | lantic coast, the pressure decreasing rapidly during the easterly 
it extended over the southwest, being central in the eastern /movement. After the centre of disturbance passed east of the 
north Saring the int und 94 of November, wore reported along the Hootie 
o% tly nortl » Ist and 2d of November, in-| gales were reported along the Nova ia and Newfoundlan 
creasing greatly in intensity during the northerly movement, | coasts during the 14th and 15th. 
the pressure at the centre decreasing about six-tenths of an| V.—This storm apparently developed in the Gulf, south of 
inch during its passage from Indian Territory to Lake Supe-| New Orleans, during the 16th. Its centre reached the coast 
rior. It was attended by general rains throughout the country | near Pensacola on the afternoon of the 16th, after which the 
east of the Rocky Mountain slope, dangerous gales on the | storm divided, forming two disturbances, one of which passed 
ig Lake § ri apps iy moved to the northeast, and | and the other passed northward to the 1io Valley and the 
although the centre of disturbance was far to the north of the lower lake sadlia. Heavy rains generally thee A in the 
its was indi-| southern states east of the Mississippi during the passage of 
cated by the reports from the Maritime Provinces, where this storm over that region. High winds occurred on the 
strong southwesterly gales occurred on the 3d. After passing | south Atlantic and Gulf coasts, and the clearing weather which 
rred in » region, attended by heavy snow in| along the Gulf coast as far east as Pensacola. 1@ pressure 
portions of the upper lake region and upper Mississippi valley. | at the centre of these disturbances decreased during the north- 
II.—The telegraphic report of the 5th indicated the pres-| erly movements until the storms reached the lower lake region 
ence of this disturbance far to the north of Montana, while|and the middle Atlantic coast. While the area traced as 
an area of high pressure covered the greater portion of the number v was more clearly defined, the strong easterly gales 
United States, extending from the Atlantic to the Pacific | which occurred in southeast New England on the 19th indi- 
mene = centre Be greatest — ae cor oe y cated that the disturbance traced as number va passed off the 
south of the area of low pressure. 1is storm moved directly | middle Atlantic coast and thence northward along the New 
eastward north of the United States, attended by a cor- England coast during the night of the 19th. The maximum 
responding easterly movement of the area of high pressure to | velocity at Block Island, R. I., during the 19th was sixty miles 
the southward. It apparently increased in energy during the| from the east, and on the same day the maximum velocity at 
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and high northeasterly winds continued on the northern New | 
England coast during the 20th, but the storm apparently dis- | 
appeared after reaching northern New England. The western 
branch of this disturbance, after reaching the lower lake 
region, apparently passed to the north of Lake Huron, and it 
was quickly followed by a storm from the southwest traced as 
number vi. 

VI.—This disturbance was first observed in northern Texas 
in the southeast portion of a barometric trough which extended 
over the Rocky Mountain regions and the north Pacific coast. 
During the preceding day a general storm had prevailed over 
the Pacific coast and the north-central plateau regions, at-) 
tended by heavy rains as far south as southern California, the | 
centre of disturbance being on the north Pacific coast where | 
the barometer was unusually low, that at Fort Canby, Wash., 
being 29.38 on the morning of the 19th. The pressure in- 
creased rapidly on the north Pacific coast during the night of) 
the 19th, and the barometric trough moved eastward to the 
central valleys during the 20th, the disturbance over northern | 
Texas becoming more clearly defined as it approached the) 
lower Mississippi valley. On the morning of the 21st it was. 
central near Cairo, Ill., and the rain area extended over the | 
central valleys and the Lake region. A secondary disturbance | 
formed near the south Atlantic coast on the 21st, and while. 
the principal disturbance moved to the lower lake region and | 
the Saint Lawrence Valley, the secondary disturbance passed | 


along the Atlantic coast, causing strong easterly gales in|. 


southern New England on the 21st. These disturbances ap- | 
parently united in the northern portion of New England on | 
the 22d, after which this storm apparently moved northeast- | 
ward beyond the stations of observation. | 

VII-—This is the only disturbance of the month traced to 
the eastward of the Rocky Mountains from the Pacifie coast. 
On the morning of the 22d it was central over Oregon, at- 
tended by heavy rains on the coast and snow in the interior. 
On the afternoon of the 22d it covered the northern Rocky 
Mountain regions. During the 23d it passed over the Dakotas 
and Iowa, but the weather continued fairin the Northwest. The 
pressure increased at the centre of this disturbance after pass- 
ing to the east of the Rocky Mountains, and it disappeared to 
the northeast of the upper lake region during the 24th, with- 
out causing any decided change in the weather conditions 
within the limits of the United States. 

VIII.—Apparently developed in southern Texas on the 26th. 
It passed rapidly to the northeastward, causing general rains, 
except in the Northwest and the upper lake region, where snows 
were reported on the 26th, 27th, and 28th. The storm in- 
creased in violence during the northeasterly movement, and 
the strong gales, attended by freezing weather and snow, in the 


New York, N. Y., was thirty-two miles from the north. Brisk | Lake region, caused much damage to shipping, although the 


warning signals had been displayed in advance of this storm 
at the lake ports. After the centre of disturbance reached the 
southern portion of the upper lake region, a secondary dis- 
turbance formed over the middle Atlantic states, which, how- 
ever, quickly united with the principal disturbance in northern 
New England on the 28th. Heavy rains and severe easterly 
gales occurred along the New England coast as the centre of 
disturbance passed northeastward to the Saint Lawrence 
Valley, and brisk to high winds and snow continued in the 
lower lake region during the 29th after the centre of disturb- 
ance had passed to the northeast of the Maritime Provinces. 

The following tables exhibit some of the principal facts 
regarding these low areas: 


Taste 
First | Last | 
irs | as | is 
observed. | observed. | | Lowest pressure. 
bo gi Pag Station. 3 
| | | o | | Days|Miles.| TINT Inches 
I 38 | 49 85 | 28-0 2| Port Arthur, Ont ...... 32 
SS] 50 57 | 2-0| 52-0| 7 | Father Point, Quebec... 29.58 
7} 93| 42 85 | 1-5 | 28-0} 7 | Memphis, Tenn........ 28.82 
| 8| 82] 40 70| 18.0| 10| Nantucket, Mass....... 29.84 
| 44] 62] 4-0] 40.0] 15 Saint John’s, N. F...... 29-13 
29 | 89 46| 14-0] 20 Parry Sound, Ont ...... 29. 56 
| 19} Atlantic City, N. J ..... 
| 67 | 45 | 14-0 | 29-72 
35| 100} 62 4-0 | 31.0 | 22 | Chatham, N.B......... | 29.24 
37| 47| 66] 31-0] 22| Chatham, N.B......... 29. 24 
43 117| 46| 45.0) 22| Fort Mckinney, Wyo.. 29- 48 
27' 9 52} 64] 3-5 34-0 | 28 29-42 
| | 
| | | 
Tasie Ii. 
Maximum abnormal fallin | Maximum abnormal rise in | Maximum wind 
pressure in twelve hours, temperature in twelve hours. velocity. 
~ | ro) 
3 Station Stati | eg 
= ation. is 5 Station. 3 
3 E = 
Zz < 4 < & = 
Inch. 
-52 Winnipeg, Man...... 2 a Sydney, C. B.I...... 3| 48 . 2,3 
Il.... .46 Medicine Hat,N.W.T| 5 26 SwiftCurrent,N.W.T 44 w. 7 
Ill... .30  Memphis,Tenn...... 7 24 Bismarck, N. Dak...; 8 | 36 tT 7,8 
IIla.. .22  Halifax,N.S. ........ 9 17 Chattanooga, Tenn../ 8 48 ne. 
IV ...! -60 14 18 Montgomery,Ala... 12) 48 nw 10 
V....| -30 | Louisville, Ky ...... 17 13 | Knoxville,Tenn....| 17 | 36 | e. 17 
Va..| -34 | Norfolk, Va......... 17 15 | Wilmington,N.C...' 60 e. 19 
VI...| | Abilene, 19 Abilene, Tex........ I9| 56 n. 20 
Via..| .40 Atlantic City,N. J...) 21 19 | Charleston, 8. C.....' 21 ge. 21 
VII..| .58 FortMeKinney,Wyo 22 31 Pueblo, Colo... .... 23) 48 WwW. 23 
Vill .| | Albany, 28 26 Bismarck, N. Dak...| 25| 72 ne. 28 
*SW., w., and nw. TN. and nw. 


NORTH ATLANTIC STORMS FOR NOVEMBER, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north 
Atlantic Ocean during November, 1889, are shown on chart i. 
These paths have been determined from international simul- 
taneous observations by captains of ocean steamships and 
sailing vessels received through the co-operation of the Hydro. 
graphic Office, Navy Department, and the “ New York Herald 
Weather Service.” 

Eight depressions have been traced for November, 1889, the 
average number traced for the corresponding month of the 
last seven years being 10.7. The greatest number of depres- 
sions traced was fourteen, in 1887, and the least number was 
seven, in 1882. Of the depressions traced for the current 
month, five advanced eastward from the American coast 
between the thirty-fifth and fiftieth parallels; one apparently 
moved eastward from the Labrador coast; one first appeared 
southeast of the Banks of Newfoundland, and one is given a 
track from mid-ocean in high latitudes to the north of the 


British Isles. The depressions generally pursued east to north- 
east tracks, and in each instance the centre of disturbance 
passed north of the region of observation before reaching the 
European coast. The month opened with very low pressure 
over the British Isles, a barometer reading of 28.82 (732) be- 
ing reported at Leith, Scotland, on the Ist. From this date 
until the 5th, and from the 24th to 27th, the pressure was 
generally low over the British Isles; during the remainder of 
the month high pressure prevailed in that region. Over mid- 
ocean on the Ist, 2d, 4th, and 5th fresh to strong gales pre- 
vailed along the trans-Atlantic tracks, attending the presence 
to the northward of areas of low pressure. On the 7th and 
8th a depression moved northward east of the Grand Banks, 
and another depression passed eastward over northern New- 
foundland, causing fresh to strong gales between the thirtieth 
and sixtieth meridians. On the 11th, 12th, and 13th, gales of 
hurricane force were encountered over and near the Banks of 
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Newfoundland, attending the passage of a depression which | Among the more notable November American storms whose 
moved eastward from.the middle Atlantic coast during the influence has been severely felt off the coast are: a storm in 
10th, and on the 14th gales of hurricane force attended the 1873, which developed over northern Georgia on the 16th, 
passage of this depression over mid-ocean. On the 14th and | passed off the North Carolina coast on the 17th, and over the 
15th severe gales, attaining hurricane force, attended the pas- Bay of Fundy into the Gulfof Saint Lawrence during the 18th, 
sage of a depression south of Nova Scotia and Newfoundland attended by fierce gales and fearful seas. At Norfolk, Va,, 
and over the Grand Banks. Fresh to strong gales continued the barometer fell to 28.86 (733) on the 17th. In Chesapeake 
over mid-ocean from the 18th to 22d, during which period a| Bay the storm was extremely severe. At Cape May, N. J., 
depression was central north of the region of observation. the barometer fell to 28.76 (730), and the gales off the coast 
From the 27th to 29th strong to whole gales were caused over | were reported the severest in years. On the 18th at New 
mid-ocean by a depression which had advanced from the Gulf| Haven, Conn., the barometer fell to 28.72 (729); at Wood’s 
of Saint Lawrence, and which, on the 30th, was central west Holl, Mass., to 28.60 (726); at Boston, Mass., to 28.61 (727), 
of the British Isles. From the 17th to 19th, and on the 27th | and at Portland, Me., to 28.49 (724). At Eastport, Me., the 
and 28th, severe gales were reported off the south Atlantic | wind reached a velocity of sixty-four miles per hour at about 
coast, attending the passage of low areas v and viii. 6 p.m. of the 18th. The storms over the Canadian Provinces 
The following is a brief description of the movements of areas | were equally severe. The whole course of the storm was at- 
of high pressure over the north Atlantic during the mouth: tended by heavy rain or snow. In 1877, during the night of 
An area of high pressure which occupied the ocean between the 23d-24th, when a storm which had advanced from the 
Nova Scotia and the West Indies on the Ist, extended over north Pacific coast to the south Atlantic coast was central in 
Newfoundland and the Grand Banks by the 2d, and thence West Virginia, the U.S. S. “Huron” was wrecked on the 
moved southeast over the Azores by the 5th, whence it ex- North Carolina coast fifty miles north of Cape Hatteras. A 
tended northeast over the British Isles by the 5th. From the | southeasterly wind was blowing, with a heavy southeast swell, 
7th to 10th the pressure continued high from the British Isles at the scene of the disaster. 
to the Azores. On the 4th an area of high pressure appeared | Compared with the corresponding month of the last seven 
off the middle and south Atlantic coasts, and gradually ex-| years the storms over the north Atlantic Ocean during No- 
tended eastward until the 8th, when it united with the area of | vember, 1889, were deficient in number and energy. 
high pressure which extended from the Azores to the British, The following are brief descriptions of the depressions traced; 
Isles, the western limit of which contracted east and northeast; 1,—This depression advanced eastward over the ocean north 
until the 11th, when the area covered only the British Isles of the fifty-fifth parallel during the Ist and 2d, attended along 
and the adjacent ocean east of the twentieth meridian. On the trans-Atlantic routes by moderate to fresh gales, and on 
the 12th an area of high pressure moved off the New England | the 3d was apparently central north of the British Isles, after 
and middle Atlantic coasts, and on the 13th oceupied an elon- | which it disappeared to the eastward. 
gated area extending southward from Newfoundland, after | 2.—This depression passed eastward from the Labrador 
which it disappeared by a decrease of pressure. On the 15th | coast during the 4th, and thence moved north of east to about 
an area of high pressure moved off the United States coast, | the forty-second meridian by the 5th, after which it advanced 
and by the 17th presented an elongated area extending from northeastward beyond the region of observation. 
the coast between Nova Scotia and the Carolinas southeast-| 3,—This depression apparently developed southeast of the 
ward to the fiftieth meridian. By the 18th this area had Banks of Newfoundland, where it was central on the 7th, 
contracted to the northward, and on the 19th formed a small) whence it moved north-northeast north of the fiftieth parallel 
area southeast of Nova Scotia. ‘This area moved eastward to) by the 8th, with fresh gales, and passed thence northeastward 
the British Isles by the 23d, after which it probably passed | beyond the region of observation. 
over the continent of Europe. On the 23d an area of high! 4,—This depression was a continuation of low area ii and 
pressure moved off the Florida and south Atlantic coasts and) moved east from the Gulf of Saint Lawrence to the north of 
gradually extended east and northeast until the 28th, when the! the Banks of Newfoundland by the 8th, after which it passed 
pressure was high from Newfoundland to the Azores. This! northeastward beyond the region of observation. 
area contracted to the southeastward during the 29th and 30th.| §,—This depression was a continuation of low area iii which 
On the 29th an area of high pressure appeared off the Florida advanced eastward from the middle Atlantic coast to about 
and south Atlantic coasts and extended east and northeast | the seventy-first meridian by the morning of the 10th. Moving 
daring that and the following date. eastward the centre of depression passed along or near the 
During the last seventeen years but three storms of pro- southern edge of the Banks of Newfoundland during the 11th 
nounced strength have been traced northward from the West and thence east-northeast to the forty-fourth meridian by the 
Indies in November. In 1879 a West Indian hurricane, first 12th, after which it moved northeastward and disappeared in 
located over the southeastern Bahamas, moved rapidly north- the direction of Iceland after the 14th. This depression was 
ward and northeastward, passing Cape Hatteras the night of attended by probably the severest storms of the month. Dur- 
the 19th, and Halifax, N.S., the afternoon of the 20th, and thence ing the 11th, 12th, and 13th, gales of hurricane force were en- 
moved northeast over the Gulf of Saint Lawrence or Newfound- countered over and near the Banks of Newfoundland, and on 
land. Furious gales, attaining hurricane force at sea, attended | the 14th, when the depression was central over mid-ocean, the 
the passage of this storm, and barometer readings falling to, | pressure had fallen to about 29.20 (742), and gales of hurricane 
or nearly to, 29.00 (737) were reported by shipmasters. In 1887, ‘force were reported. 
on the 29th and 30th, the path of a depression was approxi- | 6.—This depression was a continuation of low area iv and 
mately located north of the West Indies, and from the 28th to! on the morning of the 14th was central south of Nova Scotia, 
30th heavy gales, attaining hurricane force, were reported in ‘whence it moved northeast to the fortieth meridian by the 
that region. In 1888 astorm was first located northeast of the | 16th, after which it apparently recurved westward and united 
Windward Islands under date of the 17th, whence it moved | with depression number 7, which had advanced northeast from 
westward to the Bahama Islands by the 22d, where it re- | southern Newfoundland. This depression was also attended 
carved to the northward, and moved north-northeast to eastern | by gales of hurricane force, and on the 14th and 15th barome- 
New England by the 28th. This storm was attended by very tric pressure falling below 29.00 (737) was reported. 
destructive gales off the coast of the United States from the| '7,—This depression first appeared over southern Newfound- 
2ist to 27th. After its recurve over the Bahamas it augmented | land on the morning of the 16th, and was probably a subsidiary 


in energy until the 26th, when minimum pressure falling below 
29.00 (737) was reported, after which there was a marked di- 
minution in energy. 


development to number 6. By the 17th the centre of disturb- 
ance had moved to the north of the Grand Banks, after whieh 
it disappeared beyond the region of observation. 
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§,—This depression was central off the south coast of New- | Between the fifty-fifth and sixty-fifth meridians fog was re- 
foundland on the 26th, whence it moved northeastward to the | ported on the 23d and 29th, with the presence to the north- 
thirty-first meridian by the 28th, and during the 29th and 30th | ward of areas of low pressure. West of the sixty-fifth meridian 
passed slowly eastward in about latitude N. 55° to the twentieth | fog was reported on the 2d, with south to east winds and high 
meridian. This depression was attended by storms of con- | pressure; from the 12th to 14th, with rapidly falling barometer 
siderable strength, and on the 27th gales attaining hurricane and easterly winds, attending the advance from the southwest- 
force were reported over mid-ocean. ward of an area of low pressure; and on the 20th, with south 
FOG IN NOVEMBER. to east winds, attending a depression to the westward. 


The following are limits of fog-areas on the north Atlantic | OCEAN ICE IN NOVEMBER. 
Ocean, west of the fortieth meridian, for November, 1889, as| On chart i the positions of icebergs reported for the month 
reported by shipmasters : ‘are shown by ruled shading: 
— === | Ocean ice has been reported for November, 1889, as follows: 
{| Cleared. | Entered. | Cleared. st.—N. 46° 47’, W. 48° 00’, two small bergs and thirteen 
Date. |— = 35 “|| Date. 5 smaller pieces in the immediate vicinity; N. 52° 30’, W 53° 
Lat. N. Lon. W. | Lat. N. Lon. w. Lat. N. Lon. W. Lat. N. Lon. W. 16’, a large berg; N. 52° 58’, W. 51° 14’, a large berg. 
| $3d.—N. 52°01’, W. 54° 25’ to N. 52° 37’, W. 51° four 
2 73 29 | 37 99 75 19 22 33 53 | bergs. 
5 | 46 42 47 24 | 46 50 46 50 | 22-23 47 10 4430 | 4502 5! 53 4th.—N. 46° 47’, W. 48° 27’, a small berg. 
4 3 5th.—N. 52° 06’, W. 54° 08’ to the Straits of Belle Isle, 
| || 36-27 4640 47:39 | 45 49 31 several large bergs. 
4512 | 52:17 30, 4600 4700 | 4830 51° 36’, W. 54° 55’, a large berg; in the Straits of 


ss Belle Isle, four bergs, apparently aground. 

The limits of fog-belts, west of the fortieth meridian, are| 16th.—N. 44° 56’, W. 49° 00’, a+berg three hundred feet 
shown on chart i by dotted shading. In the vicinity of the high and eight hundred feet long. 
Banks of Newfoundland fog was reported on seven dates;| In November, 1888, 1887, 1883, and 1882, no Aretic ice was 
between the fifty-fifth and sixty-fifth meridians on two dates; reported near Newfoundland or the Grand Banks. In 1886 
and west of the sixty-fifth meridian on five dates. Compared only one berg, fifty to sixty feet high, was reported, observed 
with the corresponding month of the last two years the dates | on the 2d in N. 45° 20’, W. 45° 26’. In 1885 the only iceberg 
of occurrence of fog near Newfoundland in November, 1889, reported was observed in N. 48° 00’, W. 51° 10’. In 1884 sev- 
were two in excess of the average; between the fifty-fifth eral icebergs were seen in N. 45° 56’, W. 52° 38’. From the 
and sixty-fifth meridians three less than the average; and west above it will be seen that during the last eight years there 
of the sixty-fifth meridian five less than the average. Over have been four years in which no ice was reported for Novem- 
and near the Banks of Newfoundland dense fog was re-| ber, and that for the current month the aggregate quantity 
ported on the 5th, 22d, 23d, 25th to 27th, and 30th, with the reported greatly exceeded the average amount noted for the 
approach or passage to the northward of areas of low pressure. | corresponding month of the last eight years. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | North Dakota, northeastern Montana, southeastern Wyoming, 
and Canada for November, 1889, is exhibited on chart ii by | and central Colorado, and were below 40° north of a line traced 
dotted isotherms. In the table of miscellaneous meteorological from the east New England coast irregularly west-southwest 
data the monthly mean temperature and the departure from | to southern New Mexico, thence northwestward to northeastern 
the normal are given for regular stations of the Signal Ser- California, and thence northward to the British Possessions. 
vice. The figures opposite the names of the geographical dis- In the United States the mean temperature was below the 
tricts in the columns for mean temperature and departure from normal from the one-hundred and tenth meridian eastward to 
the normal show, respectively, the averages for the several a line traced irregularly southeastward from Manitoba to the 
districts. The normal for any district may be found by adding east Gulfcoast. From the Valley of the Red River of the North 
the departure to the current mean when the departure is below | eastward over the upper lake region and Canada; from the 
the normal and subtracting when above. The monthly mean | lower lake region southward over Florida; in the plateau re- 
temperature for regular stations of the Signal Service repre-| gions; on the Pacific coast, and in the Canadian Northwest 
sents the mean of the maximum and minimum temperatures. | Territories the month was generally warmer than the average 

For November, 1889, the mean temperature was highest over| November. The departures below the normal temperature 
southern Florida, where the highest mean reading, 76°.0, was| were greatest in central Texas and central Colorado, where 
hoted at Key West. The mean temperature was above 60° on they exceeded 5°. In districts where the mean temperature 
the Atlantic coast south of the thirty-second parallel, in| was above the normal the departures were less than 5°. The 
Florida, except at extreme northwestern stations, along the only station in the Atlantic coast states which reported mean 
west Gulf coast and in the lower Rio Grande Valley, in extreme | temperature below the normal was Washington, D. C., where 
southwestern Arizona, and in California south of the thirty-| the deficiency was but 0°.8. Considered by districts the great- 
fifth parallel, and the mean temperature was generally above ‘est average departure below the normal temperature, 4°.5, oc- 
50° south of a line traced from the middle Virginia coast ir- ‘curred on the southeastern slope of the Rocky Mountains; on 
regularly west-southwest to extreme western Texas, and west | the middle-eastern slope of the Rocky Mountains the average 
ofa line traced from southeastern Arizona northwestward to | departure below the normal temperature was 4°.2; in the west 
and along the immediate north Pacific coast to the mouth of | Gulf states, 3°.8; in the upper Mississippi and Missouri val- 
the Columbia River. The mean temperature was lowest in| leys, 3°.2; in the Rio Grande Valley, 1°.8; on the northeastern 
the British Possessions north of Minnesota and North Dakota, | slope of the Rocky Mountains, 0°.9; in the east Gulf states and 
the lowest mean reading, 20°, being noted at Minnedosa, Man. | over the southern plateau region, 0°.6; and in the Ohio Valley, 
The mean readings were below 25° in the Valley of the Red|0°.2. The greatest average departure above the normal temp- 
River of the North and thence west of south to south-central erature, 3°.6, occurred on the south Pacific coast; on the middle 
South Dakota, over northern Minnesota, the northern part of | Pacific coast the average departure above the normal tempera- 
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ture was 2°.4; in New England, 2°.3; on the north Pacific) 
coust, 2°.2; in the south Atlantic states, 2°.0; in the middle £ 
Atlantic states, 1°.6; in the upper lake region, 1°.5; over the a= fab 
northern plateau region, 1°.4; in Florida and the lower lake | stateandstation.| County. |%2/ 4 £2 £2) | | ae 
region, 1°.2; and in the extreme northwest, 0°.4. In the | 3 
middle plateau region the mean temperature averaged normal. 3 a | | & 3 

The following are some of the most marked departures from; 
the normal at the older established Signal Service stations : | | 
~~ Boone ....... 47-3 8 | 44-1 |—3-2 50.0, 1883 | 44.1 1889 

Above normal. Below normal. Sacramento ...... Sacramento .| 52.7 36 47-6 —5-1 | 57-5 1873 46.0 1886 

Ban Diego, Cal... 4-0 | Fort Elliott, 4-8 Middletown . Middlesex...| 39-3 23 | 42-5 | 45-1 1859 31-6 1873 
New Haven, Comm, 3-2 | Saint Louis, cb 3-6 | Merritt’s Island .| Brevard ..... 66.1 5 68.3 42.2 | 69-1 1884 60.0 1885 
Portland, 2.6 || Fort Sully, 8. Dak 3-6 Georgia 
Monroe .....| 56-0 14 | 57-2 | 59-0 | (1874 1880 

For the period from January 1 to November 30, 1889, there | Feoris..........- 39-6 | 39-3 44-6 1867 30.2) 
has been an average excess in temperature of 11° in New Eng- es) 
land; of 7° in the upper lake region; of 33° in the extreme Switserland .| 43-5 | 24 | 43-5 | 48-7) 1879, 33-0| 
northwest; of 8° in the Missouri Valley; of 18° on the north- | Howard. ....| 28-5 17 | 28-2 —0.3 | 34-7 1878 1880 
eastern slope of the Rocky Mountains; of 10° over the southern | 
plateau region; of 5° over the middle plateau region; of 21°) Kansas. 
over the northern plateau region; of 22° on the north Pacific | Wetlington Sumner... rite 
coast; of 14° on the middle Pacifie coast, and of 11° on the | Landry! 7 | 95.2 1003) 
south Pacific coast. On the south Pacific coast the mean aine. 
temperature has been above the normal, except in May and 33-6 38-6 | 
July; on the north Pacific coast, except in August and Sep- Cumberiand ...... Allegany ..../ 39-8 30 | 41-8 2-0 44-7 | 1883) 32-7 | 
tember; on the middle Pacific coast, except in January, May, | amherst .... . Hampshire..| 38.2 53 | 42-2 4-0 | 44-1 1849 29-7 | 
and July; over the northern plateau region, except in Jan- | Xewburyport Basex -...... £3 
uary, August, and September; over the middle plateau, ex- Michigan. | | = ; 
yer); over the southern plateau region, except in January inneeo “ey 
February, and November; on the northeastern slope of the 
Rocky Mountains, except in May, July, September, and No- | Clarke, 33-2 at) 43-3 1867 
vember; in the Missouri valley, except in February, May to | Hanover ......... | Grafton...... 34-0) 36-8 +28 41-6) 1849) 24-8] 
July, and September to November; in the extreme northwest, ocd Burlington ..| 41.8 26 | 44-8 45-3 1888 36.2| 
except in May to July, and September; in the upper lake | Seuth Orange ....| Essex....... 41-0) 19 | 44-3 44-5| 1885 32.6) 
region, except in February, May, June, September, and Octo- | cooperstown .. ..| Otsego ...... 34-8! 37-7 2-9 | 38-5 1876, "77, 26.8 | 
ber, and in New England, except in February, July, August, | Oswego...... 35-2) 35 | 3-1 41-9 | 1859 26-8) 
and October (normal in September). For this period there | Lenoir | Caldwell... 44-9) 17/ 47-0 48-8 | 1878 39-9] 
has been an average deficiency in temperature of 5° in the} jx), Champaign ..| 99.3 | 57 | 40-6 | 49-0| 1849 | 29-0 
middle Atlantic states; of 12° in the south Atlantic states; | Fulton ...... 35-5 19 | 38-1 1 40-3, 1883, 27-9] 
of 23° in the Florida Peninsula; of 18° in the east Gulf states ; Alben | Linn.......+. 43-8 10 | 45.3 47-4 1884 
of 16° in the west Gulf states; of 14° in the Rio Grande val- | 42-7, 49-6 46.9 49-0 | 1889 37-6 | 
ley; of 15° in the Ohio Valley; of 6° in the lower lake region; | Dyberry..... ....) Wayne ...... | 37-8 38-3) 1883 25-7 | 
of 9° in the upper Mississippi valley; of 1° in the middle-east- | TER 
ern slope of the Rocky Mountains, and of 23° on the south-| Carolina, | | 
eastern slope of the Rocky Mountains. In the middle At- tes 
lantic states the mean temperature has been below the nor- | 
mal, except in January, March to May,and November; in the Texas 
south Atlantic states, except in January, April, May, and No-|*°" St | 17 | 554-37 65-6} 1879 1880 
vember; in the Florida Peninsula, except in- November (nor- | Orange ...... | 16 | 37-1 44-0 37-9 | 1886 23-4 1873 
mal in January); in the east and west Gulf states, except in Birdanest.. Northampt’n 49.6 21 | 51-6 2-0 55-6 | 1881 43-0| 1869 
January and April; in the Rio Grande Valley, except ip Jan- 
uary (July, August, October, and November normal); in the Washington. 
Ohio Valley, except in January, March, and April; in the | 42-614 | 45-0 47-3) 1884 | 


lower lake region, except in January, March, April, and No- 
vember; in the upper Mississippi valley, except in January, 
March, and April; on the middle-eastern slope of the Rocky 
Mountains, except in January, March, April, and August 
(normal in October), and on the southeastern slope of the 
Rocky Mountains, except in January, April, and October. 


DEVIATIONS FROM NORMAL TEMPERATURES. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for Novem- 
ber for a series of years; (2) the length of record during which 
the observations have been taken, and from which the normal 
has been computed; (3) the mean temperature for November, 
1889; (4) the departure of the current month from the normal ; 
(5) and the extreme monthly means for November, during the 


The above table shows that at Newburyport, Mass., eleven 
years record, the mean temperature for the current month, 
42°.1, was 0°.6 higher than the highest mean temperature re- 
| ported for November, noted in 1883; at Somerset, Mass, sev- 
enteen years record, the mean, 45°.2, was 0°.4 higher than the 
highest previous November mean, noted in 1885; at Orono, 
Me., nineteen years record, the mean, 38°.6, was 1°.5 higher 
than the highest previous November mean, noted in 1884; and 
at Eola, Oregon, nineteen years record, the mean, 49°.6, was 
| 2°.9 above the highest mean for November of preceding years, 
‘noted in 1877. 

At Lead Hill, Ark., eight years record, the mean for the cur- 
rent month, 44°.1, was 1°.1 lower than the lowest mean pre 
viously reported for November, noted in 1886 and 1888; and 
at Grand Coteau, La., seven years record, the mean for No 


period of observation and the years of occurrence : 


vember, 1889, 56°.2, was 1°.2 lower than the lowest meaa 
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recorded for the corresponding month of preceding years, | 
noted in 1884. 


MAXIMUM AND MINIMUM TEMPERATURES, 


The highest temperature reported by a regular station of the | 
Signal Service was 90°, at Micco, Fla. The maximum read- 
ings were above 80° from central North Carolina southward 
over eastern, central, and southern Florida, in the Mississippi | 
Valley to about the thirty-third parallel, on the coast of south- 
ern Texas, in the lower Rio Grande valley, at Fort Elliott, 


from the upper lake region westward, north of the thirty-ninth 
parallel, to the one hundredth meridian, thence southwestward 
to south-central New Mexico, and over a greater part of the 
more eastern portions of the middle and northern plateau re- 
gions, except in the valleys of the Snake and Columbia rivers, 
and the minimum readings fell below 30° along the Atlantie 
coast to the thirtieth parallel; in the Gulf States, save along 
the immediate Gulf coast; over the Rocky Mountain and 
plateau regions, except in southeastern Arizona and the adjoin- 
ing part of California; in Washington and Oregon, except 


Tex., and in southwestern Arizona and southern California. 


The lowest maximum temperature, 49°, was reported at Sault 


de Sainte Marie, Mich., and the maximum values were below 
60° north of a line traced from the central coast of Maine west- 
ward over southern Ontario, thence southwestward to central 
Illinois, and thence northwestward to northern North Dakota, 


and within an area including the northern and a part of 


the middle plateau region, and the extreme north Pacific 
coast. The reports of United States Army post surgeous 
and state weather service and voluntary observers show 
maximum temperatures of 90°, or above, as follows: Casa 
Grande, Ariz., 94°; Cactus and Fresno, Cal., 90°; Manatee, 
Fla., 92°; Smithville, Ga., 94°; and Fort Ringgold, Tex., 91°. 
The following shows, by districts, the highest temperature 
reported at regular stations of the Signal Service for Novem- 
ber of preceding years: New England, Boston, Mass., 75°, 
in 1876; middle Atlantic states, Washington, D. C., 80°, in 
1879, Cape Henry, Va., 81°, in 1883; south Atlantic states, 
Augusta, Ga., 85°, in 1885; Florida Peninsula, Key West, Fla., 
91°, in 1876; east Gulf states, New Orleans, La., 85°, in 1888; 
west Gulf states, Palestine and San Antonio, Tex., 87°, in 1888 
and 1879, respectively; Rio Grande Valley, Rio Grande City, 
Tex., 92°, in 1883; Ohio Valley and Tennessee, Memphis, 
Tenn., 82°, in 1879; lower lake region, Sandusky, Ohio, 76°, 
in 1888; upper lake region, Chicago, Ill., 75°, in 1888; ex- 
treme northwest, Fort Yates, N. Dak., 76°, in 1887; upper 
Mississippi valley, Saint Louis, Mo., 82°, in 1879; Missouri 
Valley, Topeka, Kans., 82°, in 1887; northern slope of the 
Rocky Mountains, North Platte, Nebr., 81°, in 1887; middle 


along the coast, and in eastern California north of the thirty- 
seventh parallel. The highest minimum temperature, 60°, was 
reported at Key West, Fla., and the minimum values were 
above 40° over Florida south of the twenty-seventh parallel ; 
on the California coast south of the fortieth parallel; and in the 
lower Colorado and lower Gila valleys. The reports of United 
States Army post surgeons and state weather service and vol- 
untary observers show minimum temperature of zero, or below, 
as follows, the readings being the lowest noted in the several 
states and territories where the temperature fell to, or below, 
| ses Frazer and Breckenridge, Colo., —22° and —16°, re- 
spectively ; Soda Springs, Idaho, —6°; Woodstock, Ill., —1°; 
Mauzy, Ind., zero; Wesley, lowa, —9°; Chase, Mich., —4°; 
Pokegama Falls, Minn., —25°; Camp Poplar River, Mont., 
—23°; Fort Niobrara, Nebr., —12°; Berlin Mills, N. H., zero; 
Fort Buford, N. Dak., —28°; Wolsey, 8. Dak., —10°; Weath- 
ersfield Centre, Vt.,—3°; Greenwood, Wis., —5°; and Camp 
Pilot Butte, Wyo., —11°. The following shows, by districts, 
the lowest temperature reported at regular stations of the 
Signal Service for November of preceding years: New England, 
Eastport, Me., —13°, in 1875; middle Atlantic states, Albany, 
N. Y., —10°, in 1875; south Atlantic states, Wilmington, N. 
C., 20°, in 1872; Florida Peninsula, Cedar Keys, 27°, in 1887 ; 
east Gulf states, Atlanta, Ga., 16°, in 1887; west Gulf states, 
Little Rock, Ark., 10°, in 1880; Rio Grande Valley, Browns- 
| ville, Tex., 30°, in 1880; and Rio Grande City, Tex., 30°, in two 
‘or more years; Ohio Valley and Tennessee, Indianapolis, End., 
and Columbus, Ohio, —5°, in 1880; lower lake region, Oswego, 
|N. Y., —1, in 1875; upper lake region, Duluth, Minn., —29°, 


slope of the Rocky Mountains, Fort Reno, Ind. T., 85°, in| jn 1875; extreme northwest, Saint Vincent, Minn., —30°, in 
1888 ; southern slope of the Rocky Mountains, Abilene, Tex.,/ 1887; upper Mississippi valley, Saint Paul Minn., —24°, in 


middle plateau, Winnemucca, Nev., 71°, in 1887; northern| ern slope, Fort Assinniboine, Mont., —30°, in 1887; middle 


plateau, Ashland, Oregon, 78°, in two or more years; north 
Pacific coast, Roseburgh, Oregon, 70°, in 1884; middle Pacific 


0 

. 86°, in 1885; southern plateau, Phoenix, Ariz., 97°, in 1884; /1875; Missouri Valley, Valentine, Nebr., —32°, in 1887; north- 
0 

2 


slope, Denver, Colo., —18°, in 1877; southern slope, Fort Sill, 


3 : , Ind. T., —4°, in 1880; southern plateau, Santa Fé, N. Mex., 
3 coast, Red Bluff, Cal., 80°, in 1887; south Pacific coast, Los|—_11°, in 1880; middle plateau, Montrose, Colo., —18°, in 
Angeles, Cal., 88°, in 1884. At the following named stations | 1886; northern plateau, Fort Klamath, Oregon, 2°, in 1887; 
of the Signal Service the maximum temperature for the cur-| north Pacific coast, Roseburgh, Oregon, 18°, in 1880; middle 
. rent month was as high, or higher, than previously noted for | Pacific coast, Red Bluff, Cal., 26°, in 1880; south Pacific coast, 
November: Savannah, Ga., nineteen years record, 83°, 1°| Fresno, Cal., 31°, in 1887. At the following-named stations 
x above maximum of 1875; Jacksonville, Fla., nineteen years! of the Signal Service the minimum temperature for the current 
3 record, 86°, 2° above maximum of 1875 and 1877; Vicksburg, | month was as low or lower than previously reported for Novem- 
9 Miss., eighteen years record, 85°, the same as maximum of| ber: Augusta, Ga., seventeen years record, 24°, the same as 
1 1885; Fort Canby, Wash., six years record, 66°, 2° above| minimum of 1873; Lava, N. Mex., five years record, 10°, 2° 
maximum of 1884; Neah Bay, Wash., five years record, 60°, | below minimum of 1886; Fort Thomas, Ariz., ten years record, 
1° above maximum of 1885; Astoria, Oregon, five years record, | 15°, 1° below minimum of 1880. The lowest temperatures for 
1 63°, 1° above maximum of 1885. The highest temperatures | November have been generally noted in New England in 1875; 
5 for November have been generally noted in New England and | jn the middle Atlantic states and the lower lake region in 1875 
; the east Gulf states in 1882 or 1888; in the middle Ohio valley, | or 1880; in the west Gulf states and the Ohio Valley in 1880 or 
. lower iake region, upper lake region, upper Mississippi valley, | 1887; in the upper lake region and on the middle Pacific coast 
. and middle eastern slope of the Rocky Mountains in 1888; in|jn 1880; in the extreme northwest, Missouri Valley, middle 
' the extreme northwest, northeastern slope of the Rocky Moun- | slope, northern plateau, and north Pacific coast in 1887; in the 
r tains, and northern plateau region in 1887; in the Missouri | southern plateau region in 1880 or 1886. In districts other 
1 in the than those named the periods of occurrence were irregular. 
ountains in 1885 or ; and on the north Pacific coast in 
: 1884. In districts other than those named the periods of LIMITS OF FEEESING WHATHES. 
: occurrence were irregular. The southern limit of freezing weather for November, 1889, 
’ The lowest temperature reported by a regular station of the | is shown on chart iv by a line traced from the eastern coast of 
. Signal Service was —28°, at Fort Buford, N. Dak. The tem-| Florida, in latitude about N. 29°, north of west over the 
j perature fell below zero over a greater part of Minnesota and | western extremity of Florida to about the northern line of 
3 the Dakotas, northern Nebraska, and northeastern and north- | Louisiana east of the Mississippi River, and thence south of 
1 central Montana. The minimum temperature fell below 10°) west to the Rio Grande Valley in the vicinity of Rio Grande 
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Oity, Tex. The western limit of freezing weather for the | 
month is shown by a line traced from northwestern Washing- 
ton southward, just east of the coast line, to western Oregon, 
where it touches the coast, and thence southeastward over 
northern and eastern California to southwestern Arizona. 


RANGES OF TEMPERATURE. 


The greatest and least daily ranges of temperature at regular 
stations of the Signal Service are given in the table of mis- 
cellaneous meteorological data. The greatest monthly ranges 
in temperature occurred in the western Dakotas and eastern 
Montana, where they were more than 70°, whence they decreased 
eastward to less than 40° on the New England and middle At- 
lantic coasts, southeastward to less than 30° over extreme 
southern Florida, southward to less than 40° on the east coast 
of Texas and less than 50° over the southern plateau region, 
and westward and southwestward to less than 30° on the north 
and middle Pheifie coasts. 

The following are some of the extreme monthly rauges: 


Greatest. Least. 
Port Buford, Dak 89-0 Tatoosh Island, Wash ............... 25-0 
Valentine, Nebr. 69-0 || Point Reyes Light, Cal............... 27-0 
FROST. 


On the 29th and 30th frost occurred as far south as northern 
Florida, and on the 30th was reported in central and western 
Florida to Lee county. The report of the Alabama state 
weather service states that the first killing frost of the sea- 
son occurred in that state on the 29th and 30th, and that its 
occurrence was about ten days later than the average date of 
first killing frost. The report of the Mississippi weather 
service states that all vegetation was killed by the heavy frost 
on the 29th. In the west Gulf states and Texas frost was re- 
ported as far south as Brownsville, Tex., where it was noted 
on the 17th. Frost was reported on a number of dates in 
southern New Mexico and southern Arizona. On the Pacific 
coast frost was reported as far south as Los Angeles, Cal., 
where it was noted on the 6th, ith, and 16th to 18th. Com- 


pared with October, 1889, the southern limit of frost for the 
current month has extended nearly five degrees in the At- 
_lantie coast states; about four degrees in Texas; and two to 
three degrees on the Pacific coast. For November, 1889, frost 
| was reported in the south Atlantic and Gulf states, as follows; 
It was reported in the greatest number of states, nine, on the 
29th; in eight on the 18th, 19th, and 30th; in seven on the 
28th; in six on the 4th, 10th, 20th, and 23d; in five on the 
(3d, 15th to 17th, and 24th; in four on the 9th, and 12th to 
14th; in three on the Lith, 22d, and 27th; in two on the Ist, 


2d, 6th to 8th, and 21st; and in one on the 5th and 26th—the 
25th was the only date on which no frost was reported in one 
or more of the south Atlantic or Gulf states. On the Pacifie 
coast frost was reported in California on the Ist to 18th, and 
23d to 25th; in Oregon on the 4th, 6th, 7th, and 14th to 16th; 
in Washington on the Ist, 3d to 6th, 13th to 16th, 18th, and 
22d to 24th. Frost was reported on the greatest number of 
dates, twenty-four, in Louisiana; on twenty-one in California; 
on eighteen in Mississippi; on seventeen in North Carolina 
and Georgia; on fifteen in Alabama and Texas; on thirteen 
in Washington ; on tenin South Carolina; on nine in Arkansas; 
on six in Oregon, and on four in Florida. 


TEMPERATURE OF WATER. 


The following table shows the maximum, minimum, and 
mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 
and the mean temperature of the air for November, 1889: 


Temperature at bottom. Mean tem- 
perature 
Stations. | of air at 
| | : Monthly | the sta 

| Mon Range mean. tion. 

° ° ° | 

51-1 44-3 6.8 48-2 | 44-6 
56.0 48-5 7°5 §2-2 | 50-1 
Codar Reyes, Fie 76.3 48-9 27-4 | 68.1 | 64-3 
Charleston, 8. C .... ccccccccccccsccces 67-3 55-0 12.3 63-4 | 60.0 
Bastport, Me | 49-4 45-6 3-8 | 47-8 39-8 
Galveston, Tex 74.0 15.5 62.4 59-6 
WORE, 69.7 11.8 77-6 76.0 
Nantucket, | 54-0 43-5 10.5 48-9 | 46.1 
New York, N. Y........... Pocccceccece 52-1 45-9 6.2 50.0 46-9 
Portland, Oregon ..... 53-5 45-0 8.5 47-9 47-6 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for November, 1889, as determined from the reports of 
nearly 2,000 stations, is exhibited on chartiii. In the table of 
miscellaneous meteorological data the total precipitation and 
the departure from the normal are given for each Signal Ser- 
vice station. The figures opposite the names of the geograph- 
ical districts in the columns for precipitation and departure 
from the normal show, respectively, the averages for the sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current mean when the precipita- 
tion is below the normal and subtracting when above. 

The greatest monthly precipitation reported for November, 
1889, was 16.25, at Heber, Ark. Monthly precipitation to) 
equal or exceed ten inches was reported in Siskiyou, Shasta, 
and Placer counties, Cal., east-central Texas, east-central Penn- | 
sylvania, northeastern Maryland, northern New Jersey, west- | 
central Connecticut, and extreme southeastern New York. At 
Hess Road Station, N. Y., a monthly precipitation of 15.23 
was reported. On the Pacific coast the monthly precipitation 
was greatest along the lines of the Southern Pacific Railroad 
Company in north-central and northeastern California, where 
it amounted to 11.65 at Dunsmuir, Siskiyou Co., 11.41 at Emi- 
grant Gap, Placer Co., and 10.03 at Delta, Shasta Co., and 
leust in southern and southeastern California, where it was less 
than one-half inch, and where at Indio, San Diego Co., but 0.01 
was reported. In the plateau regions the monthly precipita- 


northern Texas, where it exceeded two inches. 
‘county, Nebr., no precipitation was reported. In the central val- 


‘tion was greatest in northern and southeastern Idaho, north- 


eastern Nevada, in areas in central Utah, and in south-central 
New Mexico, where it exceeded one inch, and where at Nogal, 
Lincoln Co., N. Mex., it amounted to three inches. In areas 
in the interior of Nevada, extreme northwestern Utah, and 
east-central Arizona no precipitation was reported. On the 
eastern slope of the Rocky Mountains the greatest amount of 
precipitation fell in central Colorado, where it exceeded four 
inches, and in extreme northwestern Wyoming, west-central 
Colorado, west-central Kansas, and north-central and extreme 
In Cheyenne 


leys the monthly precipitation was greatest in central Arkan- 
sas, where it varied in amount from ten to over sixteen inches, 
and least in the Dakotas, western Minnesota, and central 
Mississippi, where less than one-half inch fell, and where at 
stations in southeastern South Dakota trace was reported. In 
the Lake region the monthly precipitation exceeded five inches 
at stations in extreme south-central and southwestern Mich- 
igan and western New York, and was less than one inch on 
the west and northwest shores of Lake Superior. In the At 


lantic coast states the monthly precipitation exceeded ten 
inches in areas in the middle Atlantic states and west-central 
Connecticut, and was less than one inch in north-central South 
Carolina, and extreme southwestern Georgia, and was less 
than one-half inch in central Florida. 
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normal east of the Rocky Mountains, except on the northeastern 
slope, in the extreme northwest, and the lower Rio Grande 


valley ; it was also above the normal on the middle Pacific coast. | 


In the plateau regions, the upper Missouri valley, the north 
and south Pacific coasts, and the lower Rio Grande valley the 
precipitation was generally below the normal amount for the 


month. 
in extreme southeastern New York and in central Arkansas, 


where they were more than six and five inches, respectively. 


On the North Carolina coast and in northwestern Louisiana 
the excesses were more than four inches; on the coast of 
western Maine, from western Connecticut to northeastern Vir- 
ginia, extreme southern Florida, north-central Tennessee, and 
east-central Texas more than three inches. The greatest de- 
ficiencies in precipitation occurred on the coast of Oregon, 
where they were more than three inches. On the north coast 
of Florida and in extreme southern Louisiana the deficiencies 
were more than two inches. 
erage percentages of the normal precipitation in districts 
where the precipitation was in excess of the normal were about 
as follows: New England, 144 per cent.; middle Atlantic 
states, 170 per cent.; south Atlantic states, 109 per cent.; 
Florida Peninsula, 143 per cent.; east Gulf states, 115 per 
cent.; west Gulf states, 176 per cent.; Ohio Valley and Ten- 
nessee, 145 per cent.; lower lake region, 112 per cent.; upper 
lake region, 107 per cent.; upper Mississippi valley, 113 per 
cent.; middle-eastern slope of the Rocky Mountains, 160 per 
cent.; southeastern slope of the Rocky Mountains, 124 per 
cent.; middle Pacific coast, 111 per cent. 

In districts where the precipitation was deficient the per- 
centages of the normal were about as follows: Rio Grande 
Valley, 69 per cent.; extreme northwest, 66 per cent.; north- 
eastern slope of the Rocky Mountains, 88 per cent.; southern 
plateau region, 44 per cent.; middle plateau region, 52 per 
cent.; northern plateau region, 50 per cent.; north Pacific 
coast, 79 per cent.; southern Pacific coast, 60 per cent. In 
the Missouri Valley the precipitation averaged normal. 

A summary of the precipitation in the several districts from 
January 1 to November 30, 1889, inclusive, shows that in New 
England the total average amount for that period was 46.51, 
or 2.35 more than the average amount. In the middle Atlantic 
states the amount, 55.86, was 14.50 in excess of the normal. 
In the south Atlantic states, 52.42, deficiency, 0.18. Florida 
Peninsula, 47.87, excess, 3.73. East Gulf states, 48.21, defi- 
ciency, 6.66. West Gulf states, 43.90, excess, 2.42. Rio 
Grande Valley, 28.51, deficiency, 0.19. Ohio Valley and 
Tennessee, 38.10, deficiency, 5.37. Lower lake region, 28.47, 
deficiency, 4.19. Upper lake region, 27.43, deficiency, 4.69. 
Extreme northwest, 11.98, deficiency, 6.50. Upper Mississippi 
valley, 28.47, deficiency, 6.32. Missouri Valley, 23.61, defi- 
ciency, 3.58. Northeastern slope of the Rocky Mountains, 
12.16, deficiency, 2.73. Middle-eastern slope of the Rocky 
Mountains, 23.75, excess, 2.12. Southeastern slope of the 
Rocky Mountains, 23.0), deficiency, 0.81. Southern plateau 
tegion, 9.31, deficiency, 2.17. Middle plateau region, 7.42, 
deficiency, 3.34. Northern plateau region, 11.50, deficiency, 
417. North Pacific coast, 39.22, deficiency, 10.64. Middle 
Pacific coast, 22.15, excess, 4.12. South Pacific coast, 13.92, 
excess 1.56. The more notable features of the precipitation 
for this period are: the marked excess in the middle Atlantic 
states, where about one-third more than the usual amonnt of 
rain fell, and the deficiencies in the extreme northwest and 
the middle plateau region, where the total precipitation for 
the period was but about 66 per cent., in the northern plateau 
region, where it was about 73 per cent., and on the north 
Pacific coast, where it was about 80 per cent. of the normal 
amount for January to November, inclusive. 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for No- 


‘November during the period 


The greatest excesses in precipitation were noted | — 


| 


| 


Considered by districts the av- | FortLyon....... 


The precipitation for November, 1889, was generally above the | vember for a series of years; (2) the length of record during 


which the observations have been taken and from which the 
average has been computed; (3) the total precipitation for 
November, 1889; (4) the departure of the current month from 
the average; (5) and the extreme monthly precipitation for 
of observation and the years 
of occurrence : 


| 


© 
5 = (s) Extreme monthly precip- 
&Z @¢ 
State and station. County. | te 
a 
Am’t.| Year. Am’t. | Year. 
Arkansas. Inches Years Inches Inches. | Inches Inches. 
Lead Hill........ 4-08 8 | 5-10 | 5-77 1883 2-50 1885 
California. 
Sacramento...... Sacramento. 2.02} 3-49 -+1-47 | 9-65 1885 0-00 "50,62 
Connecticut. 
Middletown ..... Middlesex... 3.91 | 29 | 7-03 +3-12 | 7-29 1877 1.65 | 1882 
Florida, 
Merritt's Island Brevard ..... 2-43 | 11 | 1-16 | —1.27 | 5-67 1884 0.17 | 1886 
Georgia. | 
Forsyth.......... | Monroe...... 3°51 15 | 5-28 -+1-77 | 5-41 1888 1.01 1887 
Minois 
Peoria . ..... 2.32 | 2.91 | 0.59 | 4-93 1879 0.31 186 
| McHenry....| 2.31 3 | 2.34 0.03 | 8.38 1876 0.38 1862 
Indiana | 
Logansport....... | Cass .......+. B70 | 5-76 1881 1.43 | 1880 
Switzerland . 3.19 | 24 | 6-06 +2-87 | 6-34 1888 | 1672 
CreSCO .....+.+00- | Howard ..... 1-48 18 | 2-22  -+-0-74 | 5-20 1879 o. 18 1875 
Monticello....... Jones........ 2-43 34 | 0-98 | —1-45 | 5-72 1862 0-12 1865 
Harrison ....) 1.35 | 1.85 | -o-50 | 3-85 1871 0.00 | 1873 
Kansas | 
Lawrence ........ Douglas ..... 1.90 23 | 1.96 -06 | 5-15 1879 0.01 1872 
Wellington ...... Sumner...... 1-00 10 | 1.70 »70 | 1 | 188I 0-18 | 1886 
Louisiana. 
Grand Coteau ....)| St. Landry ..| 3.41 6 | 2.85 | —o.56 | 5-72 1883 1.86 | 1887 
Maine. 
Penobscot... 4-70 19 | 4-50 | —0.20 | 8.76 1886 | 1.78) 1882 
Maryland. | 
Cumberland .....| Allegany ....| 2.12 18 | 5-34 | +3-22 1889 0.82 | 1887 
Massachusetts. | | 
Amherst ......... Hampshire.. 4.68 44 | 6-55 | +1-87 | 7-48 | 1854 1-33 1882 
Newburyport ....| Essex ....... 4-18 11 | 8.15 3:97 | 8-15 | 1889 0.97 | 1882 
Somerset ........| Bristol ...... 4-55 17 | 8.91 +36 | 902| 1876) 1.45) 1882 
Michigan. | | 
Kalamazoo....... | Kalamazoo...) 2.77 13 | 2.20 | —0-57 | 5-77| 1877| 1.25] 1882 
Thornville....... | Lapeer ......| 2-92 12 | 3-79 | +0-87 | 4-90! 1885/| 1.42) 1882 
Minnesota. 
Minneapolis ..... Hennepin....| 1-37 23 | 1-08 | —0-29 | 4-13 | 1868 | 0.31 | 1878 
Montana. | 
Fort Shaw ....... | LewisaClarke| 0. 45 I9 | 0-10 | —0.35 | 0.89 1880 0-01 1877 
New Hampshire. | 
Hanover ......... Grafton...... | 3°77 37 | 4-76 | 40-99 | 6.62 1885 | 0.59/ 1882 
New Jersey. | 
Moorestown ..... Burlington ..| 3.32 26 | 7.02 | +3-70 | 7-02 | 1889 1.28 | 1882 
South Orange ....| Essex ....... 3-37 19 |11-37 | 48-00 [11-37 | 1889 0-95 | 1883 
New York. 
Cooperstown..... Otsego....... 3-06 35 | 3-50 -44 | 5-38 1858 1-45 1876 
Palermo ......... | Oswego...... 3-65 35 | 4-11 | -46 | 6.60 1866 I-o1 | 1882 
North Carolina 
| Caldwell..... | 3+35 17 | 6-40 | +3-05 | 7-60 1877 | 0.50| 1880 
io. 
N. Lewisburgh ..| Champaign ..| 3.33 14 | 4-20 | | 5°75 1888 0.85 | 1884 
Wauseon ........ | Fulton ...... 3-15 17 | 3-67 «52 | 5-83 1881 | 1-46/| 1884 
2000 | 4-26 10 | 2.95 | —1-31 | 8.40 1885 | 1.75| 1886 
4-38 19 | 3-23 | [13-01 1877 | 1-45, 1886 
Pennsylvania. 
Dyberry ......... Wayne ...... 3-21 18 | 5-80 | +2.59 | 7-00 1886 | 1.40| 1882 
Grampian Hills ..| Clearfield....| 3.03 20 | 3-86 .83 | 6.03 1886 1.42) 1872 
Wellsborough ...| Tioga........ | 4-32] 10] 9.07 | +4-75| 9-07] 1889| 2.35| 1887 
South Carolina. | 
Statesburgh ..... eeeianae 1-87 8 | 2-80 | +0-93 | 3-90 1882 0. 87 1886 
‘ennessee | wn 4 | 
filson...... 3-82 19 | 7-13 | 7+24 1874 I-70 | 18 
| Gibson ....../ 4-25 8-14 | + 3-89 | 8.65 1886 1-61 | 
Texas. | | 
New Ulm........ Austin ...... | 5-12 17 | 3-83 | —1-29 |14-93 1873 | 048) 1887 
Vermont | 
Strafford ......... Orange ...... 3-48 16 | 5-50 | +2.02 | 6.20 1888 0.50 | 1874 
Virginia. | 
Birdsnest........ | Northampton) 2.98 | 20 | 5-05 | 42-07 5.80| 1885| 0.40) 1879 
Wisconsin. | 
Madison ......... DEMO s0cecece 2.06 20 | 1-17 | —0.89 | 4-92 1856 0.53 1870 
Washington. | | 
Fort Townsend ..| Jefferson ....| 2.88 14 | 1-55 | —1-33 | 9-21 1874 | O39) 1884 


The above table shows that at Cumberland, Md., eighteen 
years record, the precipitation for the current month, 5.34, 
was the greatest ever reported at that place for November, the 
greatest previous November precipitation, 5.10, being noted in 
1877. At Newburyport, Mass., eleven years record, the 
greatest November precipitation noted for preceding years, 
6.74, in 1888, was 1.41 less than the amount reported for 
the current month; at Moorestown, N. J., twenty-six years 
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record, the amount for November, 1889, 7.02, was 0.72 greater Table of excessive precipitation—Continued. 
than the greatest amount reported for the corresponding 
month of preceding years, noted in 1877; at South Orange, oe | Rainfall 2-50 | Rainfall of r inch, 
N. J., nineteen years record, the previous maximum precipita- | Ze | more, in 24 or more, in one 
tion for November, 6.62, in 1877, was 4.75 less than the pre- State and station. pee ae 
cipitation reported for the current month; and at Wellsbo- | ga 
rough, Pa., ten years record, the precipitation for November, | §5 z 3 
1889, exceeded the greatest amount previously reported for < | 
November, 7.71, in 1886, by 1.36. New Jersey—Continued. | Inches. | Inches. | 
Table of excessive precipitation, November, 1889. 5. -- 
| Rainfalla-so | Rainfall of inch, 2.08 
EE | Inches,or | or more, in one 3-17 
more, in24 | our. 
State and station. | 3-69 | 27-28 
Y. City... 10-02 | 3-65 2 
o= = | Fort Columbus.. | 29% 
< a A 3-16 | 27-28 
Alabama. Inches. | Inches h. m | 
: 3-15 16 | eee 
TUinois. 
Vermont 
| Excessive precipitation data received too late for publication in October, 
Coushatta (1) 3-05 1889, Review. 
Coushatta (2) 2.90 
2-57 
California. 
ary 
EXCESSIVE PRECIPITATION. 
mental Station Ror November, 1889, monthly precipitation to equal, or 
Fitchburg ......... exceed, ten inches was reported at eight stations in Arkansas; 
at four stations in California; at three stations in Alabama; 
3.65 | at two stations in Pennsylvania; and at one station in Con- 
Worcester tt) | meetieut, Maryland, and Texas. The greatest monthly pre- 
cipitation reported was 16.25, at Heber, Ark.; elsewhere the 
New Hampshire. precipitation for the month was less than fifteen inches, except 
| 2.63 at Hess Road Station, N. Y., where 15.23 inches were reported. 
Beg Harbor ten inches has been reported most frequently in 
Oregon, where it was noted for twenty-one years. In Wash- 
gs ington this amount has been equalled, or in No- 
New Brunswick... vember for twenty years ; A 
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Alabama, Massachusetts, Mississippi, and New York for from 
five to ten years, inclusive; and in Arkansas, Delaware, Florida, 
Georgia, Indiana, Kentucky, Louisiana, Maine, Maryland, 
Michigan, Missouri, New Hampshire, New Jersey, North Caro- 
lina, Texas, Virginia, and Wisconsin from one to four years, 
inclusive. In states and territories other than those named 
precipitation to equal, or exceed, ten inches in November has 
not been reported for preceding years. Among the heavier 
rainfalls reported for November of preceding years are: 31.93, 
at Crescent City, Cal., in 1885; 20.51, at Downieville, Cal., in 
1859; 22.40, at Meadow Valley, Cal., in 1865; 24.12, at George- 
town, Cal., in 1875; 24.75, in 1865, and 24.54, in 1885, at Fort 
Gaston, Cal.; 29.38, at Delta, Cal., in 1885; 20.89, at Point 
Pleasant, La., in 1877; 22.21, at Fort Stevens, Oregon, in 
1877; 27.60, at Neah Bay, Wash., in 1865; 20.70, at Tatoosh 
Island, Wash., in 1869. Exclusive of the instances and years 
cited, precipitation to equal, or exceed, fifteen inches has been 
reported for November for eight years in Washington; for 
seven years in Oregon; for four years in California; for two 
years in New Hampshire; and for one year, each, in Florida, 
Louisiana, and Maine. 
Precipitation to equal, or exceed, 2.50 inches it twenty-four 
hours in November, 1889, was reported at fourteen stations in 
New York, on the 8th, 9th, 19th, 27th, and 28th; at eleven 
stations in Massachusetts, on the 27th and 28th; at eleven 
stations in Pennsylvania, on the 9th, 18th, 19th, 27th, and 
28th; at ten stations in New Jersey, on the 8th to 10th, 27th, 
and 28th; at seven stations in South Carolina, on the 16th 
and 17th; at five stations in Arkansas, on the 7th, 12th, and 
13th; at five stations in Connecticut, on the 27th and 28th; at 
four stations in California, from the 19th to 21st; at four sta- 
tions in Louisiana, on the 6th, 7th, and 12th; at four stations 
in Texas, on the 2d, and 5th to 7th; at three stations in Ala- 
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bama, on the Ist, 2d, and Zlst; at three stations in Florida, | 


on the 2d and 9th; at three stations in Indiana, on the 7th 
and 26th; at three stations in Maine, on the 21st, 22d, 27th, 
and 28th; at two stations in Kansas, on the Ist, 7th, and 8th; 
at two stations in North Carolina, on the 16th and 17th; at 
two stations in Tennessee, on the 8th and 18th; at one station 
in Georgia, on the 17th; at one station in Illinois, on the 
7-8th; at one station in Kentucky, on the 13th; at one station 
in Missouri, on the Ist; at one station in New Hampshire and 
Vermont, respectively, on the 28th; and at one station in 
West Virginia, on the 14th. Among the heavier rainfalls re- 
ported for this period were: 4.85, at Shelton, Conn., on the 
27th; 4.52, at Key West, Fla., on the 9th; 4.10, at Newbury- 
port, Mass., on the 28th; 5.84, at Charleston, 8. C., on the 
16-17th; 5.04, at White Plains, N. Y., on the 27-28th; and 
4.30, at Fort Preble, Me., on the 27-28th. 

Precipitation to equal, or exceed, 2.50 inches in twenty-four 
hours in November of preceding years has been most fre- 
quently reported in Louisiana and Texas, where it has been 
noted for fifteen years. In North Carolina this amount in the 
period given has been equalled, or exceeded, for thirteen years; 
in Alabama, Connecticut, Florida, Georgia, Illinois, Indiana, 
Iowa, Kansas, Massachusetts, Mississippi, Missouri, New 
Jersey, New York, Ohio, Oregon, Pennsylvania, Tennessee, 
and Washington, for from five ten years, inclusive; and in 
Arkansas, Arizona, California, Colorado, Delaware, District of 
Columbia, Indian Territory, Kentucky, Maine, Maryland, 
Michigan, New Hampshire, New Mexico, Rhode Island, South 
Carolina, Vermont, Virginia, and Wisconsin, from one to four 
years, inclusive. In states and territories other than those 
named precipitation to equal, or exceed, 2.50 inches in twen- 
ty-four hours has not been reported for November of preceding 
years. Among the heavier rainfalls reported for this period 
for November of preceding years are: 7.00, at Marion, Miss., 
6-7th, 1885; 10.04, San Luis Obispo, Cal., 17-18th, 1885; 10.39, 
Fort Barrancas, Fla., 26th, 1878; 7.10, Point Pleasant, La., 
20th, 1877; 7.00, Belmont Farm and Melissa, Tex., 1877. Ex- 
clusive of the instances and years cited, precipitation to equal, 
or exceed, five inches in the period given has been reported 


| 
| 


in Texas for two years, and in Florida, Illinois, Louisiana, 
North Carolina, and Pennsylvania for one year. 

The only report of precipitation to equal, or exceed, one inch 
an hour was 1.00 in one hour, at Jupiter, Fla., on the 17th. 
At Corpus Christi, Tex., 0.60 fell in twenty minutes on the 26th. 

In November of preceding years precipitation to equal, or 
exceed, one inch in one hour has been reported for six years 
in Texas; for three years in North Carolina and Tennessee; 
for two years in California, Indiana, Mississippi, and New, 
York; and for one year in Alabama, District of Columbia, 
Florida, Georgia, Kansas, Kentucky, Michigan, Nebraska, 
Pennsylvania, and Virginia. In states and territories other 
than those named precipitation to equal, or exceed, one inch 
in one hour in November has not been reported for preceding 
years. Among the heavier November rainfalls for one hour, 
or less, reported for preceding years are: 0.25, in two minutes, 
at New York, N. Y., 18th, 1886; 1.48, in fifteen minutes, at 
Galveston, Tex., 5th, 1877; 1.82, in twenty minutes, at Vicks- 
burg, Miss., 15th, 1879; 3.50, in thirty minutes, at Galveston, 
Tex., 2d, 1873. 

MAXIMUM RAINFALLS IN ONE HOUR OR LESS. 

The following table is a record of the heaviest rainfalls dur- 
ing November, 1889, for periods of five and ten minutes and one 
hour, as reported by regular stations of the Signal Service 
furnished with self-registering gauges : 


Maximum fall in— 


smin. Date. |romin. Date. rhour. Date. 
Inch Inch. Inch 

Boston, Mass ...... 0-05 19 0.10 19 O. 32 28 
Buffalo, N.Y... 0.03 2 0.05 2 0.20 | 2, 19, 27 

Cincinnati, Ohio .... 0- 04 8 0. 08 8 0-30 
Detroit, Micht.... es 0.03 2 0.05 2 0.15 2 
Galveston, Tex ...... coves 0-05 | 16 0.06 16 0. 16 16 
Jupiter, Fla 0. 24 17 0. 40 17 19 
08 27 0-15 9, 27 0-47 27 
0.05 | 13 13 0. 20 13, 16 
0.10 | 21 0. 20 21 O- 40 
Savannah, GO 0. 08 3 0.15 50 16 
0.07 18 0-14 18 0. 32 18 
Saint Lowis, Mo ....cccccoscccsccccccece 0. 16 26 0.12 26 0.20 26 
Washington, D.C.........seecseeceereee 0. 10 13 0. 20 13 0. 47 13 


~*No record on account of snow. + Record incomplete on account of snow. F: Record 
not complete. 
SNOW (snowfall in inches and tenths). 

A remarkable feature for November was the heavy snow 
storm which prevailed in eastern Colorado, western Kansas, 
northeastern New Mexico, and extreme northern Texas during 
the early portion of the current month. This storm was most 
severe during the 4th, 5th, and 6th, when snow, attended by 


low temperature and high wind, caused loss of life and con- 


siderable damage to live stock. The snowfall was variously 
reported from one to two feet deep in northeastern New Mexico 
and adjacent parts of Colorado and Texas, and the drifts were 
sufficiently deep to seriously interfere with railroad traffic. 

This storm attended the presence over the plateau and Rocky 
Mountain regions of an area of high pressure described as num- 
ber i under the heading ‘‘Atmospheric pressure.” 

Mr. M. A. Upson, voluntary observer at Roswell, N. Mex., 
submits the following interesting report in connection with 
this storm : 

The snow storm and blizzard along the line of the Pan Handle of Texas 
and the eastern line of New Mexico on the 4th, 5th, and 6th of November, 
1889, although giving the heaviest fall of snow ever known this far south 
in the valley of the Rio Pecos, was comparatively light at this place, and 
there was but one ge of the day, on the 7th, that was excessively cold, 
the temperature falling to 12°. The weight of the storm in New Mexico 
fell on Colfax and Mora counties, in the extreme northeast of the territory, 
though it was more severe across the line in Texas. Crossing the Rio Pecos, 
east, the first bench of the plains, some fifty miles, like our valley, is pro- 
tected by mountains on the north and west, and by the San Juan Range. As 
you reach the second bench the ascent is rapid until you reach an extensive 
flat ‘‘mesa’’ (table) where commences the Staked Plains (Llano Estacado). 
This ‘‘ mesa”’ is literally unprotected from north, east, and northeast winds 
for hundreds of miles. Blasts from the north and east gather force, and, by 
the time they reach the thirty-seventh parallel of latitude, they are often 
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charged with frost, sleet, hail, and snow, killing to men and stock. In the/11; Lansingbd, 10.8; Concord, 10.6; Alma, Berlin, Deer Lake, 

driven in on to the Pecos. However, this year they were in good condition | ee EN art, Grand Rapids, Gulliver Lake, Thor oville, 
and the loss was not as heavy as was anticipated. Stock is always fat on the anc lena, 10; Fremont, 9.8; Lansing @ and Olivet, 9.5; 
plains, and stock belonging on the river, which had strayed to the plains, fared Adamsville, Clinton, Colon, and Washington, 9; Bear Lake, 
the worst. As I said before, although severe, the severity and results of this} Big Rapids, Highland Station, Kalamazoo, Manistee, Mio, Ros- 
storm have been very much exaggerated in public reports. The men who | e9mmon, Stockbridge, and Traverse City b, 8; Bronson, 7.5; 
lost their lives were brave; they were holding beef cattle for shipment only a > — 
few miles from settlements when the herds commenced to drift, and it would | oe — Hudson, Jeddo, and I snSae, ‘9 Calumet, 6.8; Fort Brady 
have been easy to leave them to their fate and seek their own safety; but | 4! Sault de Sainte Mat Ie, 6.4; Bell Branch, 6; Manchester, Mar- 
faithful to their employers, they tried to hold the stock together, and stayed | Quette, and Ypsilanti, 5.5; Ann Arbor, Atlantic, and Hills- 
with them until all trails were obliterated; blinding snow, driven with all the dale, 5. Minnesota.—Pokegama Falls, 16.8; Rolling Green, 

jlainsmen as they were, they were as helpless as babes. ve Courage an 7. Goi 
Seton ot cow boys in the interests of their employers is little appreciated in ot Leech Lake, 10.4 ? Red Wing, 10.2 ; Mankato, 9.7 3 Gains 
the East. Hundreds of them have died at their posts within my twenty-six | Charles, 9.5; Saint Vincent, 95 Minneapolis, 8.6; Duluth, 
years experience in New Mexico. (8.4; Le Seur, 7.8; Northfield, 7.7; Grand Meadow, 7.5; Pine 
| River, 6; Osseo, 5.5. Mississippi.—Corinth and Holly Springs, 
The greatest depth of snowfall reported for the month was |2%. Missouri.—Saint Charles, 8; Ironton, 6. Montana,—Vir- 
sixty-one inches, at Summit, Cal. At Breckenridge, Colo., forty- | ginia City, 11.8; Fort Missoula and Helena, 11; Fort Ma- 
seven inches were reported ; at Cisco, Cal., twenty-eight inches; ginnis,9.2; Glendive,6. Nebraska.—De Soto, 13.8; Kennedy, 


at Roswell, N. Mex., twenty-nine inches; at Green Bay, Wis., | 
twenty-two inches; at Blue Knob, Pa., twenty-two inches ; | 
and at Alpena, Mich., twenty-one inches. The snowfall for | 
the month exceeded fifteen inches in east-central Arizona, | 
northwestern Iowa, east-central Minnesota, extreme northern | 
New York, northeastern Ohio, northeastern Oregon, and ex- 
treme northern Texas, and was more than ten inches in north- | 
eastern Lllinois, central Kansas, western Montana, north-cen- | 
tral Nebraska, northern New Hampshire, extreme south-cen- 
tral South Dakota, northeastern Vermont, and northwestern 
Wyoming. Snow in measurable quantities fell north of a line | 
traced from extreme southern New Jersey, southwestward to | 
northern Georgia, thence westward to central Arkansas, thence | 
southwestward to central Texas, thence westward south of El 
Paso, Tex., thence irregularly northwestward to western 
Oregon, and east of this line continued northeastward to north- | 
eastern Washington. 

Snowflalls of five inches or more were reported as follows, 
and in states and territories where the maximum. depth was 
below that amount, the station reporting the greatest is given : 
Alabama.—Valley Head, trace. Arizona.—Cooley Springs, 
16; Flagstaff and Holbrook, 5. Arkansas.—Lead Hill, 4. | 
California.—Summit, 61; Cisco, 28; Truckee, 10.8; Boca, 9. | 
Colorado. — Breckenridge, 47; Gunnison, 36; Leadville, 30; | 
Kmma, 28.5; Apishapa, 27.5; Frazer, 26.5; Ranch, near 
Como, 26.3; Fort Lewis, 21; Durango, 19; Georgetown, 18; 
Glenwood Springs, 17.5; Eagle Farm, 14; Magnolia, 13; 
Monte Vista, 12.5; San Luis Experimental Station, 11.5; 
Pueblo, 10.1; Cafion City and Rocky Ford, 10; Fort Logan, 9; 
Wigwam, 8.2; Byers and Brush, 7.8; Palmer Lake, 7.2; Idaho 
Spring, 7; Agate, 6; Denver, 5.8; Fort Collins, 5.6. Connee- 
ticut.—Mansfield, trace. District of Columbia.—Trace. Geor- 
gia.—Diamond, 2.5. Idaho.—Soda Springs, 9.5; Era, 9; 
Kootenai, 8. IJllinois.—Watseka, 11.0; Greenville, 10.2; Jor- 
dan’s Grove, 8.3; Centralia and Windsor, 8; Aurora, 7.8; 
Hilton, 7.2; McLeansborough, 6.5; Mascoutah, 6; Gibson 
City, Golconda, Rushville, and Woodstock, 5.5; Pontiac, 5. 
Indiana.—Angola, 6.6; Columbia City and Huntington, 6. 
Indian Territory.—Fort Reno, trace. Jowa.—Sac City, 15; 
Sioux City, 12; Wesley, 11; Logan, 10; Larrabee and Storm 
Lake, 8; Manson, 7; Cresco, 5.5. Kansas.—Gorham, 10; 
Concordia, Gove City, and Oakley, 6; Conway and Tribune, 
5.4; Lakin, 5. Kentucky.—Shelbyville, 6.5; Lexington, 5.5; 
Maine.—Kent’s Hill, 8; Cornish, Fairfield, Farmington, Lewis- | 
ton, and West Jonesport, 7; Orono,6; Mayfield,5. Massachu- | 
setts.—North Billerica, 1. Michigan.—Buchanan, 23; Harris- 
ville, 22.5; Alpena, 21.3; Gladwin, 18.8; Cauldwell, 18; Al-| 
bion, 17; Vandalia, 16.5; Lathrop, 16; Bangor, 15.3; Hast- 
ings, 14.7; Cassopolis, Fort Mackinac, Port Huron, and Craw- 
ford, 14; Weldon Creek, 13.5; Traverse City, 13.2; Berrien | 
Springs, Parksville, Stanton, and West Branch, 13; Marshall, 
12.7; Arbela, 12.5; Benton Harbor, Ivan, North Aurelius, 
Ovid, Paw Paw, and Saint John, 12; Fitehburgh and Mottville, 


12; Marquette, 10.5; Craig, 9.8; Fort Assinniboine, 7.3; 
Genoa, 7; Fort Niobrara, 6. Nevada.—Toano, 10.2. New 
Hampshire.—Berlin Mills, 14; West Milan, 8; Hanovera and 
North Conway, 7; Hanoverb,6; North Chesterfield, 5. New 
Jersey.—Oceanic, 0.5. New Mexico.—Nogal, 30; Roswell, 29; 
Las Vegas, 23; Chama, 16; Gallinas Spring, 13; Hillsborough, 
12; Fort Stanton, 10; Deming and Fort Wingate, 5. New 
York.—Turin, 15.8; Constableville, 14; Canton, 13.7; North 
Hammond, 12; Plattsburgh Barracks, 11.1; Oswego, 10.2; 
Palermo, 10; Humphrey and Potsdam, 9.5; Buffalo, 8; Utica, 
7; Number Four and Queensbury, 6; Saranac Lake, 5.8; 
Rochester, 5.7; Angelica, 5.5; Eden, 5. North Carolina.— 
Hot Springs, 2. North Dakota.—Fort Buford a, 5.6; Fort Bu- 
ford b, 5.4. Ohio.—Bement, 15; Jefferson, 14.4; ‘Wauseon, 
9.5; Kent, 9; Cleveland, 8.3; Carrollton, 7; Napoleon, 6; 
Elyria and Kenton, 5.2. Oregon.—Joseph, 16; Baker City, 10; 
Telocaset, 9; Siskiyou, 8; North Powder, 6.5; The Dalles, 5. 
Pennsylvania.—Blue Knob, 21.9; Edinbororough, 6. South 
Carolina.—Simpsonville, trace. South Dakota.—Fort Randall, 
11; Canton, 10.8; Fort Meade, 7. Tennessee.—Rugby and 
Trenton, 5. Texras.—Hartley, 16; Panhandle, 9; Epworth, 8; 
Fort Elliott, 7.2; Ochiltree, 6; El Paso, 5.4. Utah.—Mount 
Pleasant, 6. Vermont.—Chelsea and Weathersfield Centre, 10; 
Hartland, 8; East Berkshire, 7.5; Northfield and Strafford, 6; 
Saxton’s River, 5. Virginia.—Bolar, 1.5. Washington.—Spo- 
kane Falls, 2.1. West Virginia.—Buckhannon, 6; Tannery, 
5.5. Wisconsin.—Green Bay, 22.3; Sammit Lake, 13; Em- 
barrass, 9.8; Butternut, 9; Grantsburgh, 6.9; Waucousta, 
6.5. Wyoming—Camp Sheridan, 12.3; Saratoga, 10; Fort 
Bridger, 12.3; Sundance, 8.6; Camp Pilot Butte, 8; Fort 
Washakie, 7.1; Lusk, 7; Cheyenne, 6; Carbon and Carter, 5. 


DEPTH OF SNOW ON GROUND AT CLOSE OF MONTH. 


Chart iv shows the depth of snow reported on the ground at 
the close of the month. Snow was generally reported on the 
ground on the last day of the month in New England north of 
Massachusetts, with a depth of from four to six inches in the 
interior of Maine and the more northern parts of New Hamp- 
shire and Vermont. In New York twelve inches were re- 
ported near the eastern extremity of Lake Ontario. In Penn- 
sylvania, seven inches at Blue Knob. In the upper lake 
region, fifteen inches at Alpena, Mich., and more than ten 
inches in extreme southwestern Michigan. In Minnesota, nine 
inches at Pokegama Falls. East of the Mississippi River the 
line of appreciable snowfall extended southward into Ten- 
nessee. In Colorado twenty inches were reported at Brecken- 
ridge; elsewhere west of the one hundredth meridian no snow 
was reported on the ground at the close of the month, except 
along the northern border of the United States, in extreme 
western Nebraska, central Colorado, southwestern Montana, 
and in Idaho. 

HAIL. 


Hail was reported during the month as follows: 2d, N. Y. 


— 


1 


| 
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4th, Ariz. 5th, Ariz., Tex. 7th, Kans. 9th, Pa. 10th, Mass. | 
12th, Tenn., Wash. 13th, Utah. 16th, Ala., N.J., 8. C.,) 
Tenn. 17th, Ill., N.C., Ohio, Tenn. 18th, Cal. 19th, N. 
Oregon, Wash. 20th, N. Y., Oregon, Wash. 21st, Va., Wash. | 
22d, Cal., Utah, Va. 23d, N. Y., Wash. 25th, Kans. 26th,) 
Ill., Md., Mo., Ohio. 27th, Mass., N. Y., Pa. 28th, lowa, | 
Kans., Me., N. Y., Vt 29th, Mass., R. I. | 

SLEET. 
Sleet was reported as follows: Ist, Wis. 2d, Nebr., N. Dak. | 


4th, Ariz., Ind. T., N. Y. 5th, Tex., Vt. 7th, Ind., Kans., 
Tenn., W. Va. 10th, Idaho, Me., N. H. 12th, Tex., Wis. 
14th, Pa. 15th, Ohio, Pa., Tex. 16th, Ind., Ky.,N. Y., N.C., 
8. C., Tenn. 17th, Ala., [ll., Ind.,N. Ohio, Tenn., Va., 
W. Va. 18th, Pa., Tenn., W. Va. 19th, Ga., Mont. 20th, 
Tex. 2Ist, N.Y. 22d,Utah. 23d, Conn., Wis. 25th, Conn., 
Kans., Utah. 26th, Ill., Ind., Kans., Mo., Ohio, Pa. 27th, 
Ill., Ind., Mass., N. H., N. Y., Pa., Tenn., Wis. 28th, Colo., 
Ga., Ill., Me., N. H., N. Y., Tenn., Vt. 30th, Wis. 


tn 


> 


WINDS. 


The prevailing winds during November, 1889, are shown on 
chart ii by arrows flying with the wind. In New England, 
the middle Atlantic, south Atlantic, and east Gulf states, in 
the Ohio Valley and Tennessee, and the lower lake region, on 
the northeastern slope of the Rocky Mountains, and in the 
middle plateau region, the prevailing winds were westerly; in 
Florida, northerly; in the west Gulf states, the upper lake 
region, the extreme northwest, the upper Mississippi and Mis- 
souri valleys, and on the southeastern slope of the Rocky 
Mountains, north to northwest; over the northern plateau 
region, southeast to southwest; on the north Pacific coast, 
south to east; on the south Pacific coast, north to east; and 
in the Rio Grande Valley, on the middle-eastern slope of the 
Rocky Mountains, over the southern plateau region, and on 
the middle Pacific coast, variable. 


HIGH WINDS (in miles per hour). 


Maximum velocities of fifty miles, or more, per hour were | 
reported at regular stations of the Signal Service as follows: 
Fort Canby, Wash., 88, s., 17th; 68, s., 25th; Wood’s Holl, 
Mass., 63, se., 28th; Eastport, Me., 60, e., 28th; Block Island, 
R. I., 60, e., 28th; Winnemucea, Nev., 58, s., 22d; New Lon- 
don, Conn., 54, se., 28th; Galveston, Tex., 54, nw., 26th; Fort | 
Elliott, Tex., 54, n., 20th; 50, n., 11th; Buffalo, N. Y., 52, sw., | 
3d; Fort McKinney, Wyo., 50, w., 22d. | 

LOCAL STORMS. | 


No severe thunder-storms were reported during the month, 

Press reports state that a destructive storm moving from the 
southwest passed over New Berne, N. C., at 1 p. m. on the 
2ist, causing loss of life and considerable damage to property, 
and that on the 28th a destructive storm passed over the 
northern part of Beaufort Co., N. C., cutting a swath half a 
mile wide through timber, prostrating buildings, and causing 
considerable loss of life. During the 27th and 28th severe 
gales prevailed over the Lake region, New York, and New 
England. C. L. Bozzell, observer, Signal Corps, Sault de 
Sainte Marie, Mich., reports that high northeasterly winds, 
accompanied by fine, blinding snow, prevailed during the 27th 


(and 28th. with maximum wind velocity thirty miles per hour 


on the 28th; that the storm was unusually severe on the lakes, 
and that a number of vessels were wrecked. W. H. Andy, 
observer, Signal Corps, Marquette, Mich., reports that the 
wind increased to twenty-six miles per hour at 2.45 p. m., 26th, 
and was accompanied by light and heavy snow until the morn- 
ing of the 28th; that the light-house was washed from its 
moorings, and considerable damage was done to the break- 


water. H. L. Boyce, observer, Signal Corps, Port Huron, 


Mich., reports that a severe and almost continuous gale pre- 
vailed from the 26th to 30th, and that owing to the heavy 
snow it was the most dangerous experienced in that locality 


for years; maximum wind velocity thirty-four miles per hour 


at 8.05 a. m., 27th. T. F. Schley, observer, Signal Corps, 


‘Green Bay, Wis., reports that the wind reached a velocity of 


sixty miles per hour from the north on the 27th; that the gale 


'was accompanied by snow, and that many disasters were re- 


ported on the lakes. 8S. W. Rhode, observer, Signal Corps, 
Milwaukee, Wis., reports that the northeast gale of the 27th 
and the northwest gale of the 28th, with maximum velocity 
thirty-seven and forty-two miles per hour, respectively, were 
quite severe, and caused very high seas on Lake Michigan; 
that a large number of vessels, with valuable cargoes, were 
ashore near ‘‘ the straits; ’’ that several serious disasters oc- 


‘curred off Chicago, and that none of the regular line steamers 


left the port of Milwaukee during those dates. H.C. Franken- 
field, observer, Signal Corps, Chicago, IIl., reports that a severe 
gale prevailed throughout the day of the 28th, reaching a 
maximum velocity of thirty-seven miles per hour, and that 
numerous vessels were disabled‘on Lake Michigan. Dr. E. U. 
Jones, voluntary observer, Taunton, Mass., reports that a ter- 
rific gale prevailed at that place during the night of the 
27-28th. Paul Daniels, observer, Signal Corps, New London, 
Conn., reports that a severe wind storm prevailed from the 
evening of the 27th to the morning of the 28th, with a maxi- 
mum velocity of fifty-four miles per hour at 3.10 a. m., 28th, 
and that the tide was unusually high in the harbor during the 
day of the 28th. The snow storms of the month are referred to 
under the heading “Snow,” in the chapter on “ Precipitation.” 


—_, 


INLAND NAVIGATION. 


ICE IN RIVERS AND HARBORS. 

The following notes relative to ice in rivers and harbors have 
been made by observers of the Signal Service: 

Mississippi River.—La Crosse, Wis.: floating ice in river 
18th to 20th, 24th, 25th, 27th, 29th, and 30th. The steam ferry 
boat “‘ Warsaw ” stopped running on the 29th, owing to ice. 
Saint Paul, Minn.: floating ice in river 16th, 17th, 24th, and 
25th. The river was entirely gorged with ice on the 30th. 
Keokuk, Iowa: ice began runnivg in the river on the 28th, and 
the steamer “ Patience” laid up on that date, closing navigs- 
tion for the season. Dubuque, Iowa: the river was full of 
floating ice on the 28th, and froze over on the 29th. 

Missouri River.—Fort Buford, N. Dak.: floating ice in river 
12th to 14th. The river froze over on the 15th, and remained 


closed until the end of the month. Fort Yates, N. Dak.: the 
river was closed to navigation by ice on the 25th. Yankton, 
S. Dak.: the river froze over on the 27th, and navigation is 
closed for the season. 

Red River of the North.—Saint Vincent, Minn.: the ferry 
boat laid up for the season on the 22d, on account of ice. 


FLOODS. 

Press reports state that the rivers at Johnstown, Pa., reached 
the danger-point and overflowed their banks on the 9th, caus- 
ing considerable damage to railroad and other property. From 
the 17th to the 21st damaging floods and washouts, resulting 
from heavy rains, occurred at various points in Pennsylvania, 
New Jersey, and southern New York. The severe rain storm 
of the 27th and 28th resulted in serious washouts on railroads, 
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the overflow of many streams, and the destruction of mill and | Heights of rivers—Continued. 
arty i w Englan w Jersey, and Delaware. | "* 
other property in New England, New Jersey, : | 2 | 
STAGE OF WATER IN RIVERS AND HARBORS. Stations. bos & | = % 
The following table shows the danger-points at the several | 4 a6 Date. eight.) Date. Height.’ =“ 
stations; the highest and lowest water during November, 1889, 
; . Miss. R.—Cont'd. 
with the dates of occurrence and the monthly ranges: 
Heights of rivers above low-water mark, Nov., 1889, (in feet and tenths). Pa 204 ‘ 
Highest water. Lowest water. aa | §00 = 33-6 I 13-2 
| | zouisville, 25-0 2 12. I 
Stations. — | Cumberland River : a 
| ° Nashville, ‘Te eee | 
| a Date. Height, Date. Height. = River: 1924-7 5 4-1 20-6 
-| 33-0 11-21 11-3 1,2 2-7 8.6 
Monongahelc« i : | 
Red River: Pittsbucgh, Pa a 29-0 10 14-4 2 45! oo 
| 299 30 17-8 5-4 12-4 | Savannah River : 
rkansas River : A sta, Ga. ...... -10 | 
Fort Smith, Ark... 22.0 28 9-6 | 2 1.6 8.0 | River : 
Little Rock, Ark...| 23-0 30 14-3 3-9 11-3] Portland, Oregon..| 15-0 27, 28, 29 43 19 40 
Missouri River : | | 
Fort Buford, Dak..|........ 15 | 7+12,13,14 1.4 
Kansas City, Mo...| 21-0 | 11) 64 2 +42 22) The Signal Service observer at Fort Sully, 8. Dak., re- 
Saint Paul, Minn... 14-5 5 1.9 | , 4 nr, os ports, under date of the 20th, that the water in the Missouri 
La Crosse, Wis .... 24-0 304 1-9 1, 8-12, 20, 21 1-7 0-2 iver ¢ ‘ ‘ ‘ ‘ it ‘ ‘ , ti 
ae River at that place was lower than it had been at any time 
Davenport, lowa...| 15-0 12-16, 23, 24 0.9 | goene| oo) &3 during the last eighteen years, and that navigation was sus- 
Keokuk, lowa..... 14-0 10-12 0.4 Oy 75 te) 0-0 0-4 awiant: 
ane pended in consequence. At Chattanooga, Tenn., navigation 
Cairo, 40.0 23 | 28-9 Was opened on the Tennessee River on the 4th, and driftwood 
. 2 22.5 | 723 | +2 19. . 
Vichibare, Mies...| 41.0 abel 123) was floating in the river on the 10th and 11th. 


ATMOSPHERIC ELECTRICITY. 


AURORAS. ,6.30 p. m., when it appeared to separate into two arches, the 
Well-defined auroral displays were noted at Fort Buford, N. | Upper one having an altitude of 12° and the lower an altitude 
Dak., on the 1st; at Moorhead, Minn., Marquette, Mich., of 8°; the upper extending from northeast to northwest. _ At 
Northfield, Vt., and Eastport Me., on the 17th; at Fort Buford, 6-35 p. m. the display was quite brilliant, and shafts of light 
N. Dak., Eastport and Portland, Me, and Northfield, Vt., 26th. were shooting up from all parts of the arch. At 8 p. m. the 
Fort Buford, N. Dak.: an aurora was first obsérved at 12.08 arch was well defined and attained an altitude of 30°, extend- 
a. m., Ist; it consisted of a well-defined arch of yellowish light, img from east-northeast to northwest. The display ended at 
which rose to about altitude 45°, the centre of which extended 11 p. m.—Report of D. C. Murphy, observer, Signal Corps. 
over about 70° between the northwest and northeast; beneath Northfield, Vt.: a faint auroral display was observed at 
the arch was a diffused gray light, covering the space between 7.45 p. m., 17th. It consisted of a white light extending from 
the horizon and the arch. Thelower portion of the aurora was azimuth 180° to 225°. At 7.55 p.m. the light had moved to- 
partly obscured by stratus clouds. The maximum intensity wards the east, its position being then from azimuth 215° to 
oceurred at 1.46 a. m., after which the arch gradually disap- 235° and altitude 15°, with occasional streamers which rose 
peared, and at 2.22 a. m. the display had entirely vanished. to about 30° above the horizon. The display ended at 9 p.m. 
Auroral streamers, rising to altitade 60°, were observed in the Another auroral arch was observed between 7.30 p.m. and 9 
north and northeast between 10.05 p. m. and 10.52 p. m., the p. m., 26th, its color being similar to the morning dawn. The 
same date. Another auroral display occurred on the evening arch extended from azimuth 135° to 225° and to altitude 35°, 
of the 26th. It was first observed at 10.08 p.m., and consisted with numerous small clouds in the upper portion of the arch.— 
of a feeble gray light in the form of an arch, the western por- Report of William Line, observer, Signal Corps. 
tion of which was about 30° above the horizon, from which Portland, Me.: an auroral arch was observed at 7.45 p. m., 
point it extended eastward in a gradual slope, covering about 26th. The arch was moderately luminious and fairly defined; 
130° of the horizon. The display lasted until dawn of the it extended from about azimuth 158° to 202° and to altitude 
27th.—Report of A. Schneider, observer, Signal Corps. 12°. The arch gradually faded away at about 9.30 p. m.— 
Moorhead, Minn.: a faint auroral display was observed at| Report of N. D. Lane, observer, Signal Corps. 
8.30 p. m., 17th. It consisted of a steady white arch of light,, Auroras were observed during the month as follows: Ist, 
extending from azimuth 170° to 220°; the altitude of which) Fort Buford, Leech Farm, and New England City, N. Dak.; 
was about 15°. The aurora continued as described until day-| Webster, 8S. Dak. 2d, Egg Harbor City, N. J.; South Can- 
light of the 18th.—Reportof 8S. L. Dosher, observer, Signal Corps. isteo, N. Y. 5th, 6th, and 8th, Huron, S. Dak. 11th, Prince- 
Marquette, Mich.: an aurora was observed at 7.30 p.m., ton, Ind. 14th, 15th, Webster, S. Dak. 16th, Cornish, Me.; 
17th. It consisted of a pale white arch, extending from north-| Leech Farm, N. Dak.; Yankton, S. Dak. 17th, Southington, 
northwest to north-northeast, from which at 8.40 p. m. stream-| Conn.; Leicester, Mass.; Cornish, Eastport, and Orono, Me.; 
ers rose to a height of about 50°. The display was of ordinary | Marquette, Mich.; Montevideo, Moorhead, and Pine River, 
brilliancy and ended at 11 p. m.— Report of Wm. H. Andy, Minn.; Glendive, Mont.; Spencerport and Wedgwood, N. Y5 
observer, Signal Corps. Leech Farm and New England City, N. Dak.; Webster, 8. 
Eastport, Me.: a faint auroral arch was observed a 7.45 p.| Dak.; Northfield, Vt. 18th, Cornish, Me.; Montevideo, Minn; 
m., 17th. It extended from northeast to a little west of north Nashua, N.H.; Leech Farm, N. Dak. i9th,Ilion, N.Y. 20th, 
and to altitude 10°. The aurora extended farther westward Farmington and Orono, Me. 21st, Orono, Me. 24th, Ozark, 
and attained its maximum brilliancy at 9.30 p.m., wheu beams Mo. 25th, Orono, Me. 26th, Kootenai, Idaho; Eastport and 
of light rose to near the zenith. At 9.50 p. m. the aurora con- Portland, Me.; Leicester and Newburyport, Mass. ; Glendive, 
sisted of a well-defined arch of altitude 15°, and had entirely | Mont.; Egg Harbor City, N. J.; Nashua, N. H.; Ardenia, 
disappeared at midnight. Another auroral arch of altitude) Honey Mead Brook, and Queensbury, N. Y.; Fort Buford, N. 
15° was observed at 5.30 p. m., 26th; it remained faint until Dak.; Huron, Kimball, and Wolsey, 8. Dak.; Northfield, Vt. 


t 
i 
( 
L 
V 
tl 
re 
0 
a 


f 
] 
th 
di 
M 
D 
in 
W: 
* 8a 
Ye 
Te 
In 
ha 
be 
fre 
an 
9tl 
elt 
the 
Ri 
bu 
N. 
Pa. 
ste: 
Qu: 
Fla 
Rox 
Spr 
Rec 
Mo 
17tl 
20t! 


& 


NOVEMBER, 1889. 


MONTHLY WEATHER REVIEW. 309 


Dak.; Hartland, Vt. 29th, Ardenia, N. Y.; Leech Farm and 
Wapeton, N. Dak.; Webster, S. Dak.; Newburyport, Mass. 
30th, Manitowoc, Wis. 


THUNDER-STORMS. 


No severe thunder-storms were reported during the month. 
Thunder-storms were reported in the greatest number of states 
and territories, ten, on the 1st and 27th; in six on the 20th, 
2ist, and 25th; in from one to five, inclusive, on the 2d to 9th, 


Lith, 12th, 15th to 19th, 22d, 23d, 24th, 26th, 28th, 29th, 30th. 


der-storms were reported. 

| Thunder-storms were reported on the greatest number of 
|dates, thirteen, in Texas; on nine in Louisiana; on six in 
'Kansas; and on from one to five, inclusive, in Alabama, Arkan- 
sas, California, District of Columbia, Florida, Georgia, Illinois, 
Indiana, Indian Territory, Maryland, Mississippi, Missouri, 
Montana, New Jersey, New York, North Carolina, Ohio, Ore- 
gon, Pennsylvania, South Carolina, Tennessee, Vermont, Vir- 
ginia, and Washington. In states and territories other than 
those named above no thunder-storms were reported. 


MISCELLANEOUS PHENOMENA. 


PRAIRIE FIRES. 


Prairie fires were reported as follows: Fort Reno, Ind. T., 
10th, 13th, 17th, 18th 2ist, 22d, and 23d; Fort Sill, Ind. T., 
13th to 16th and 18th to 23d, inclusive; Rhome, Tex., 19th; 
Sacramento, Cal., brush fires, 2d. 

HALOS. 


Solar halos were most frequently reported in Illinois, where 
they were noted on ten dates; in Tennessee on eight dates ; 
in Missouri, on seven dates; in Minnesota, New York, and 
Ohio, on six dates; and on from one to five dates, inclusive, in 
Arizona, Arkaasas, California, Colorado, Indiana, I[owa, 
Kansas, Kentucky, Maine, Maryland, Massachusetts, Michi- 
gan, Nebraska, Nevada, New Jersey, North Carolina, North 
Dakota, Pennsylvania, South Carolina, South Dakota, Utah, 
Virginia, and Washington. In states and territories other 
than those named no solar halos were reported. They were 
reported in the greatest number of states and territories, nine, 
on the 5th and 26th; in seven on the 7th; in six on the 15th; 
and in from one to five, inclusive, on the Ist to 4th, 6th, 8th 
to 14th, 16th, 18th to 21st, 23d, 24th, 25th, 27th to 30th. No 
solar halos were reported on the 17th and 22d. 

Lunar halos were most frequently reported in Nevada, where 
they were noted on fourteen dates, and in California on twelve 
dates; on from six to nine dates, inclusive, in Illinois, Lowa, 
Michigan, Montana, Nebraska, Oregon, South Carolina, South 
Dakota, Tennessee, and Virginia; and on from one to five dates, 
inclusive, in Alabama, Arizona, Colorado, Connecticut, Dela- 
ware, District of Columbia, Florida, Georgia, Indiana, Kan- 
sas, Kentucky, Louisiana, Maryland, Massachusetts, Minne- 
sota, Mississippi, Missouri, New Hampshire, New Jersey, New 
York, North Carolina, North Dakota, Ohio, Pennsylvania, 
Texas, Utah, Vermont, Washington, Wisconsin, and Wyoming. | 
In states and territories other than those mentioned, no lunar 
halos were reported. They were reported in the greatest num- 
ber of states and territories, sixteen, on the 6th and 7th; in 
from eleven to fifteen, inelusive, on the Ist, 4th, 10th, 11th, 
and 29th; in from six to ten, inclusive, on the 2d, 3d, 5th, 8th, 
%th, 12th, 27th, 28th, and 30th; and in from one to four, in-| 
clusive, from the 13th to 19th, and 26th. For dates other than | 
those named no lunar halos were reported. 

METEORS. 


The distribution of meteors, by dates, was as follows: Ist, | 
Richmond, Ind. 2d, Elyria and Westerville, Ohio. 3d, Au- 
burn, Ala.; VillaCity, Fla. 4th, Auburn, Ala. ; North Sutton, | 
N. H.; Setauket, N. Y.; Pittsburgh, Pa. 6th, New Castle, 
Pa. 8th, Whipple Barracks, Ariz. 10th, Vevay, Ind.; Web-.| 
ster City, Iowa; Alpena, Mich.; Egg Harbor City, N. J.;. 
Quakertown, Pa. 11th, Statesburgh, S.C. 13th, Villa City, 
Fla.; Rolling Green, Minn.; Spearfish, S. Dak. 14th, Little 
Rock, Ark.; Red Bluff, Cal.; Villa City, Fla.; Barren Creek 
Springs, Md.; Quakertown, Pa.; Spearfish, S. Dak. 15th, 
Red Bluff, Cal.; State College, Pa. 16th, Kootenai, Idaho; 
Mount Saint Mary’s, Md.; Woodbury, N.J.; Webster, S. Dak. 
17th, Orono, Me.; Taunton, Mass. 18th, Bendena, Kans. 
2th, Egg Harbor City, N. J. 22d, Villa City, Fla.; Uni- 

3 


versity, Miss.; Statesburgh, S. C.; Nashville and Riddleton, 
/Tenn. 23d, Yates Centre, Kans.; Egg Harbor City, N. J.; 
Fort Washakie,Wyo. 24th, Webster City, lowa; Factoryville, 
N. Y.; Centre Valley, Pa.; Spartanburgh,S8.C. 25th, Berkeley, 
Cal. 28th, River Side, Cal.; Clinton, lowa. 29th, Villa City, 
| Fla.; Hilton, Ill.; North Sutton, N. H.; Albany, Oregon. 

Elyria, N. Y.: a very large and brilliant meteor, about the 
/apparent size of Jupiter, was observed at 6.15 p.m.,2d. It 
came from the southwest, and when near the ground it broke, 
sending out a shower of sparks.— Report of Chas. W. Goodspeed, 
voluntary observer. 

Alpena, Mich.: a brilliant meteor was observed at 6.50 p. 
m., 10th. It passed across the sky from south to north about 
30° above the horizon, and was visible about twelve seconds.— 
|Report of James J. Fitzgerald, observer, Signal Corps. 

Little Rock, Ark.: two very brilliant meteors were observed 
on the evening of the 14th. Both were moving from south to 
north, leaving trails of light in their paths.—Report of W. U. 

Simons, observer, Signal Corps. 

Fort Sully, S. Dak.: a brilliant meteor was observed at 8.30 
p.m., 17th. It dropped from altitude 10° and azimuth 135° 
below the horizon. The meteor appeared quite near, and illu- 
minated the western sky with a distinct red light. Another 
brilliant meteor was observed in the eastern sky, passing from 
about altitude 25° to 15°, at 7.40 p. m., 30th, leaving a distinet 
trail in view.—Report of I. G. Gardiner, observer, Signal Corps. 

Yates Centre, Kans.: a meteor was observed at 5.20 a. m., 
23d, in azimuth 165°, altitude 45°. It passed diagonally toward 
the northeast, and disappeared in azimuth 190°, altitude 35°. 
It was of a pale yellow color, and left a quickly-vanishing trail.— 
Report of Mr. F. Rk. Gray, voluntary observer. 

Berkeley, Cal.: a meteor of medium brightness was observed 
on the 25th, at 8.40 p.m. It started in the eastern sky and 
moved south at an angle of 40°. It was of short duration, and 
moved slowly.—Report of Mr. Carl Rabe, voluntary observer. 

Palestine, Tex.: a brilliant meteor, moving from east to 
west, was observed in the northern sky at 11.15 p. m., 27th. 
It travelled about 25° before disappearing.—Report of H. H. 
Ourley, observer, Signal Corps. 


MIRAGE. 


Mirage were observed as follows: 5th, Rolling Green, Minn. ; 
7th, Saint Vincent, Minn.; 8th, Kimball and Woonsocket, 8S. 
Dak.; 9th, Paoli, Colo., Webster, and Woonsocket, 8. Dak. ; 
14th, Paoli, Colo.; 16th, Paoli, Colo., New England City, N. 
Dak.; 17th, New England City, N. Dak.; 18th, Yuma, Ariz. 
New England City, N. Dak., Kimball, 8. Dak.; 19th, Kimball 
and Webster, 8. Dak.; 22d, Paoli, Colo.; 25th, Yuma, Ariz., 
Bancroft, Iowa, Rolling Green, Minn., Kimball, 8. Dak., San 
Diego, Cal.; 27th, Yuma, Ariz. 

Saint Vincent, Minn.: a mirage was observed at 8 a. m., 7th. 
The towns of Hamilton and Bathgate, N. Dak., distant, re- 
spectively, eighteen and twenty-three miles from this place, 
were plainly seen. The buildings in each town were distinetly 
presented to view, as if seen from an adjacent eminence. A 
train of freight cars on the side track at Hamilton, and the 


27th, Postdam, N. Y.; Wolsey, 8. Dak. 28th, Webster, S.| The 10th, 13th, and 14th were the only dates on which no thun- 
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difference between the cattle and freight cars, as well asthe Mr. John W. James, Riley, Ill.: none seen during the month, 
spaces between the cars, were plainly distinguishable. The Mr. H. D. Gowey, North Lewisburgh, Ohio: no sun spots 

background of the whole showed an excellent view of the Pem- were seen during the month. 

bina Mountains, twenty miles farther off. The phenomenon Haverford College Observatory, Pa., (observed by Prof. F, 
vanished at 9.20a.m. Another mirage, presentingsome Dakota P. Leavenworth): 

town to view, was observed on the 19th.—Report of R. J. Boy- 

lan, observer, Signal Corps. | 

Duluth, Minn.: a mirage was observed at 7 a. m., 11th. | 

About forty miles of the Wisconsin shore of Lake Superior and gé 
the mouth of the Bryle Riv er were plainly visible.—Report of) 2 
W. H. Fallon, observer, Signal Corps. | 2 
| ~ ~ = | & s 

Sand storms were reported as follows: San Diego, Cal., 4th ; E BER E 

SUN SPOTS. Now., 1889. | 

Mr. M. A. Veeder, Lyons, N. Y.: lst, 2d, 3d, and 4th; 0 © of © Definition 
groups of facule appeared by rotation; portions of these 8 8) 8) 
groups were seen near the western limb on the 14th, andre. 6 9am... 0 © © © © ©) © © fs. DeGnition good. 

turned again by rotation at the eastern limb on the 26th and ©| o| o| o| e|....| Definition good. 
27th. On the 12th, 14th, and 17th, other groups of faculw ap-| 9%™m--.| 2 Definitiongood. 
peared by rotation. Observations were lacking on the 5th, 0 o o© © o Definition good: I 

Mr. ©. EB. Buzzell, Leaf River, Ill.: no spots were observed 61 of et... Definition 1 
during the month. Clouds prevented solar observations on # %%™... 2 4) 0 © 0 © 2 4) 4 .... Definition good, spots small. 8 
the Ist, 2d, 5th, 7th, 8th, 9th, 20th, 21st, and 22d. Pad hd 

VERIFICATIONS. 
FORECASTS FOR 24 HOURS IN ADVANCE. covering the second and third days in advance. Such fore- 4 
[ Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. casts are optional with the predicting officer, and are only tl 
E. Williams, chief clerk of the Forecast Division. ] made when clearly in the public interest, and cover, in all ri 

The forecasts for districts east of the Rocky Mountains for ai ~" peggenaaaaaang areas of country, and are not confined to . 
November, 1889, were made by Ist Lieutenant Richard E. of weds 6 id 
Thompson, 6th Infantry, Signal Officer, and those for the Pa- ; ay m 
cific coast districts were made at San Francisco, Cal., by 2d fa 
Lieutenant J. E. Maxfield, Signal Corps. perature, 62. Percentages of verifications: weather, 84.1; P 

“x : temperature, 88.4. Weather and temperature combined, 85.8, me 
Percentages of forecasts verified, November, 1889. No forecasts for seventy-two hours were made during the 
States. States. | 
CAUTIONARY SIGNALS FOR NOVEMBER, 1889. 
84-4 | Kentucky 73.4 Statement showing percentages of justifications of wind sig- 

46.5 | West Virginia | nals for the month of November, 1889: st 
79-1 | Indiana 81.1 Wind signals.—(Ordered by 1st Lieutenant R. E. Thompson.) 
gas | Lower Michigan Total number of signals ordered, one hundred and twenty- 

How two; justified as to velocity, wholly, eighty-two, partly, four; Ci 
Eastern Pennsylvania .......... Deal h MRcscncecthoccachocedecesens s2.o Justified as to direction, one hundred and twenty. Of the sig- 
Western Pennsylvania 80-2 Lowa -....... nals ordered, ninety-nine were cautionary, of which sixty-three 

Delaware ..... 78.5 | Nebraska ... so.6 were wholly, and one partly, justified; and twenty-three were th 
Colorado... meee storm signals, of which nineteen were wholl y, and three partly, 

79-4 justified. Fifty-six signals were ordered for easterly winds, 

South Carolina... 86.2 Southern California* of which fifty-four were justified, and sixty “SIX were ordered for 80) 
Piorida | Oregon | Westerly winds, all of which were justified. Percentage of mi 
Western Florida... 85-0 justifications, 70.1. ral 
| By dementa: Weather, Cold-wave signals.—(Ordered by Assistant Professor T. Rus- 
Louisiana.......... 9 sell.) Total number of signals ordered, one hundred and six- lea 

Arkansas ..... coves 79-4 | temperature combined?t.......... 81.2 ty -one, of which fifty -one were justified. di) 
Percentages of local verifications of weather and temperature signals reported 

ein determining the monthly percentage of weather and temperature combined, the by directors of the various State Weather Services for November, 1889. 
Pacific coast states are not included. t The monthly percentage of weather and tem- | 

erature combined is determined by multiplying the percentage of weather by 6, and 

he percentage of temperature by 4, and dividing their sum by 10. tThe forecasts of = es } 2 és 
temperature in districts east of the Rocky Mountains for November, 1889, were made States. = ow | States. 3 53 ta 
with reference to the maximum temperature alone; that is, a prediction of warmer or | 
cooler indicated that the maximum temperature of the day designated would be 2 & | = a ot 
higher or lower than the maximum of the previous day. j— Sa manne = age 

| 

Appreciating the great importance that long time predic- 863) 

tions possess for the general public the Chief Signal Officer has Minnesota | 82-0 || Penneyivania lea 
86.0 85.0 | South Carolina.............. | 83-0 84-7 
authorized forecasts for forty-eight and seventy-two hours, Co 


~ 
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STATE WEATHER SERVICES. 
[ Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. } 
The following extracts are republished from reports for November, 1889, of the directors of the various state weather services: ° 
ALABAMA. KANSAS. 


The weather was generally mild and pleasant, but the last week of the month | SUMMARY. 
was so cold that the average temperature was reduced to 2°.1 below the normal. Temperature.—The temperature is deficient over the entire state, the defi- 
The average precipitation was 2.19 above the normal. The rain was very | ciency being greatest in the southeastern counties, where it amounts to 4. It 


uniformly distributed over the state. | gradually diminishes toward the west, being 2 in Ford. Monthly mean for 
SUMMARY | the state, 37.5; highest monthly mean, 42.3, at Lakin ; lowest monthly mean, 
wwe ; 31.0, at Allison; maximum, 76, at Sedan, 23d; minimum, 4, at McAllaster, 


Temperature.—Monthly mean, 52.1; highest monthly mean, 70, at Eufaula; | 16th ; range for state, 72; preset local monthly range, 62, at Lebo; least 
lowest monthly mean, 37, at Fayette and Valley Head; maximum, 82, at local monthly range, 42, at Weskan ; greatest daily range, 43.7, at Lebo, 18th ; 
Butler, Ist; minimum, 20, at Elkmont, 30th; range for state, 62; greatest | least daily range, 2.9, at Toronto, 26th. 


local monthly range, 58, at Butler; least local monthly range, 45, at Elkmont. Precipitation.—The precipitation is normal in the extreme southeastern 
Precipitation.—Average for the state, 6.02; greatest, 8.57, at Evergreen; | counties, slightly deficient in the northern part of Douglas and thence through 
least, 2.75, at Gadsden.—P. H. Mell, Signal Corps, Auburn, director. |the northeastern counties, but it is about normal in the extreme western. 
| Average for the state, 1.43; greatest monthly, 3.75, at McPherson ; least 

ARKANSAS. | monthly, 0.10, at Grinnell. 
SUMMARY. | _ Wind.—Prevailing direction, northwest.—Prof. J. T. Lovewell, Topeka, 


Temperature.—Monthly mean for the state, 48.1; highest monthly mean, Vociamee T. B. Jennings, Sergeant, Signal Corps, assistant. 


63.5, at Malvern; lowest monthly at 86, at | KENTUCKY. 

Devall’s Bluff, 15th; minimum, 17, at Winslow, 29th; range for state, 69; ‘ 

greatest local monthly range, 66, at Devall’s Bluff; least local monthly range, | The month was characterized by ve excess of cloudy and rainy weather. 
88, at Dayton. SUMMARY. 

Precipitation.—Monthly average for the state, 7.55; greatest monthly, T'emperature.—The average temperature for the state for November, as de- 
16.25, at Heber; least monthly, 0.41, at Prescott.—M. F. Locke, Commis- | duced from the tri-daily observations, was 43.1; from the mean of the average 
sioner of Agriculture, Little Rock, director; W. U. Simons, Sergeant, Signal | maximum and average minimum temperatures, 43.3. These figures indicate 
Corps, assistant. |a departure of about 2 below the normal for the month. The highest tem- 

COLORADO, | perature recorded during the month was 78, at Franklin, on the Ist, and the 
beast, 10, at Owenton, on the 30th. The average monthly range of tempera- 
ture was 55.3; the greatest, 62, at Owenton, and the least, 43, at Murray. 

Temperature.—The mean for the state was 29.1, a deficiency of 3.9, as com- | The highest temperatures were, without exception, recorded’on the Ist, and 

red with previous November records. The most marked departures were : | the lowest, on the 29th and 30th. 

Gonte Vista, 11, Rocky Ford, 10, and Aspen, 9 below the normal; Climax, Precipitation.—The average precipitation for the month was 6.04, which 
Fort Lewis, and Logmont are the only stations reporting the temperature in | is about 2.00 in excess of the normal amount. This reduced somewhat the 
excess of the normal. The highest monthly mean was 39.6, at Lamar, and | existing yearly deficiency, which, however, on the 30th, was still 12.30 at 
the lowest, 17.9, at Monte Vista; maximum temperature, 80, at Brecken- | Louisville. The greatest amount of precipitation reported during the month 
ridge, 10th; minimum, —16, at Breckenridge and Monte Vista, 12th; greatest | was 7.48, at Princeton, and the least, 4.03, at Ashland. Snows were quite 
monthly range, 96, at Breckenridge; least monthly range, 45, at Georgetown. | general throughout the state on the 18th and 30th. The greatest monthly 

Precipitation.—The average for the state was 0.96, which is over fifty per | depth reported was 6.5. 
cent. above the normal; greatest monthly, 4.70, at Breckenridge; least | Wind —-Inceiinedicodion, west.—Dr. E. A. Grant, Louisville, director, 
monthly, 0.00, at Amherst, Vilas. The Frank Burke, Sergeant, Signal Corps, assistant. 
falls were reported: Breckenridge, 47; Gunnison, 86; and Leadville, 30.— 

Prof. F. H. Loud, Colorado Springs, director; W. S. Milier, Corporal, Sig- | LOUISIANA. 
nal Corps, assistant. 


SUMMARY, 


A normal temperature is obtained for the southern section. Inthe northern 
section there was a deficiency of 2.6 for the month. The average rainfall for 


’ the state was deficient by 0.10, but the deficiency in the southern section was 
SUMMARY. |0.75. In the northern section there was an excess of nearly 1.00. 
Temperature.—Monthly mean for the state, 38; maximum, 72, at Flora | SUMMARY. 


and Golconda, Ist; minimem, —l, at Woodstock, 29th; mean of = aoe aie | Temperature.—Monthly mean, 54.3; highest monthly mean, 58.7, at New 
temperatures for the state, 60.6; mean of minimum temperatures for the Orleans ; lowest monthly mean, 51.2, at Farmerville ; maximum, 89, at New 
state, 8.0; monthly mean of the maximum and minimum temperatures, 39.0. Iberia, 1st; minimum, 24, at Coushatta and Clinton, 29th, and at Natchitoches 


ge ae mage average for the state, 3.80. : and Amite, 29th and 30th; range for the state, 65; greatest local monthly 
Wind.—Prevailing direction, northwest.—John Craig, Sergeant, Signal range, 60, at Vidalia, Amite, Plaquemine, and Cameron ; least, 39, at Shell 
Corps, Springfield, in charge. | Beach; mean daily range, 23.3. 

INDIANA. | Precipitation.—Average for the state, 4.57; for the northern section, 6.01; 


‘ 'southern section, 3.49; greatest local monthly, 9.10, at Shreveport and Co- 

The weather during the month although cloudy was moderately warm and |lumbia; least local monthly, 2.18, at New Orleans; excessive daily rainfalls, 

the mean temperature nearly normal. | 2.57 at Shreveport, on 6-7th, 3.00 at Columbia, on 7th and 12th, and 2.90 at 

Temperature.—Monthly mean, 40; highest monthly mean, 46.5, at Jeffer- oun Kerkam, Sergeant, Signat 

sonville; lowest monthly mean, 32.9, at Mauzy; maximum, 76, at Vevay, Ist; | rps, ’ 


minimum, zero, at Mauzy, 30th; range for state, 53; greatest local monthly | MICHIGAN. 

range, 66, at Vevay; least local monthly range, 41, at Columbia City. | The temperature was above the average in all sections, and there were no 
ecipitation.—Average for the state, 4.90; greatest, 9.25, at Marengo; | decided falls in temperature until the afternoon of the 28th, and the tempera- 

least, 2.50, at Marion. ‘ture fell to below zero in the northern portion of the state by the 30th. 

Wind.- Prevailing direction, west.--Prof. H. A. Huston, La Fayette, | SUMMARY. 

director; C. F. R. Wappenhans, Sergeant, Signal Corps, assistant. | Temperature.—The mean temperature for the month, 86.4, is 0.2 above the 
IOWA WEATHER CROP BULLETIN SERVICE. | normal of fourteen years. The temperature was above the normal on thirteen 
days, normal on four, and below normal on thirteen. The highest daily mean 
SUMMARY. |temperature, 47, occurred on the 2d, when the temperature was 4 above 


Temperature.—Monthly mean, 33.1; highest monthly mean, 39, at Wash-|the normal, and the lowest, 21, on the 30th, when it was 6 below the nor- 
ington; lowest monthly mean, 27.6, at Carroll; maximum, 68, at Blakeville, | mal. The highest daily mean temperature in the past fourteen Novembers, 
9h and 20th; minimum, —8, at Bancroft, 28th; average maximum, 58; aver- | 58, occurred on the Ist, 1876, and the lowest, 5, on the 21st, 1880. The 
age minimum, 3.3; greatest local monthly range, 68, at Blakeville; least local highest monthly mean temperature, 38.3, occurred in 1878 and 1883, and the 
monthly range, 50, at Keokuk, Carroll, McCausland, and Larrabee; monthly lowest, 27.5, in 1880, The maximum temperature for the month, 65, oc- 
range for the state, 71; average monthly range, 54.8. | curred at Gladwin on the 2d, and the lowest, —4, on the 30th, at Chase. 

Procipitation.— Average for the state, 1.37; greatest, 2.61, at Blakeville;| Precipitation.—The average for the month, 2.87, is 0.06 below the average 


least, 0.62, at Independence. of fourteen years. The pow wma peg below the average in the Upper 
Wind.—Prevailing direction, northwest.—G@. M. Chappel, Sergeant, Signal | Peninsula and the central section, 0.77 in the former and 0.30 in the latter, 
Corps, Des Moines, in charge, Iowa Weather Crop Bulletin Service. 'and was above the average 0.01 in the northern section and 0.34 in the 
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southern section. The greatest departure from the average occurred in the 
southwest portion of the state, where the precipitation ranged from 1.00 to 3.00 
above the average. The precipitation in the Upper Peninsula was below 
2.00, except at Lathrop and Saint Ignace. The largest amount recorded, 
5.60, occurred at Buchanan, and the leak, 0.52, at Crystal Falls. 

Wind.—Prevailing direction, southwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 

MINNESOTA. 


The average temperature for the state for November, 27.3, nearly coincides 
with the normal, the departure being only a fraction of a degree. The tem- 

srature was 4.5 in excess in the extreme northwest, nearly normal at Moor- 
seer 2 in excess at Duluth, and in the southern half of the state there was a 
deficiency of from 1 to 2. 

The precipitation averaged 1.10, this is a deficiency of about 15 per cent. 
The counties in the northwest and southeast received more than the usual 
quantity, while the deposit was deficient in all other districts, notably so at 
Moorhead, where the greatest single measurement was only 0.04, and the total 
for the month less than 0.2. 

SUMMARY. 

Temperature.—Highest monthly mean, 32.0, at La Crosse, Wis.; lowest 

monthly mean, 23.0, at Pokegama Falls; maximum, 64, at Montevideo, 6th ; 


minimum, —25, at ee Falls, 29th ; range for state, 89; greatest local | 


monthly range, 75, at Pokegama Falls; least local monthly range, 52, at La 
Crosse, Wis., and Farmington ; greatest daily range, 44, at Montevideo, 8th ; 
least daily range, 2.7, at Owatonna, 14th. 

Precipitation.—Greatest, 2.40, at Rolling Green ; least, 0.09, at Morris. 

Wind. —Prevailing direction, northwest.—John Healy, Private, Signal 
Corps, Saint Paul, in charge. 

MISSISSIPPI. 
SUMMARY. 

Temperature.—The monthly mean temperature for the state, 51, is nearly 
8 below the normal; highest monthly mean, 56.5, at Pearlington and Log- 
town; lowest monthly mean, 44.9, at Macon; maximum, 89, at Macon and 
Aberdeen, Ist; minimum, 18, at Louisville, 30th; range for the state, 71; 
greatest local monthly range, 68, at Port Gibson; least local monthly range, 
42, at Pearlington. 

Precipitation.—The monthly average for the state, 3.79, is 0.85 below the 
normal; greatest monthly, 6.78, at Mobile, Ala.; least monthly, 0.05, at 
Hazlehurst. 

Wind.—The wind was very variable, and its prevailing directions at stations 
are variously reported as being from the southeast at the southern and from 
the north or northwest at stations farther north.—R. B. Fulton, Signal Corps, 
University, director. 


MISSOURI. 
SUMMARY. 

Temperature.—The highest average monthly temperature was 44.2 and 42, 
at Cairo, Ill, and Protem, respectively; the lowest means were reported from 
the northwest, 33.3, at Harrisonville, and 34.1, at Oregon; the — tem- | 
peratures of the month were 8, at Keokuk, Iowa; 9, at Sedalia; 9.8, at Glas- 
gow, and 10, at Kansas City; at Cairo, Ill., and Protem the lowest tempera- | 
ture was 20; at all other stations the minimum for the month was below 20; | 
the highest temperature reported was 76, at Protem. 

Precipitation.—The rainfall in the state was less than 1.00 in the extreme 
northwest, increasing to 5.50 in the southeastern part. This is a normal dis- 
tribution for November rainfall, although the amount is everywhere in excess | 
of the normal amount.—Prof. Francis E. Nipher, Saint Louis, director. 
METEOROLOGICAL REPORT OF THE MISSOURI STATE BOARD 

OF AGRICULTURE. 
SUMMARY. 

Temperature.—Monthly mean, 40.1; highest monthly mean, 44.2, at Cairo, 
iL.; lowest monthly mean, 36.3, at Harris; maximum, 76, at Protem, 234 ; | 
minimum, 6, at Frankford, 29th; range for the state, 70; greatest local | 
monthly range, 63, at Sedalia; least local monthly range, 34, at Marshfield. | 

Precipitation.—Average for the state, 3.43; the greatest was 6.25, at Her- 
mann, and the least, 1.36, at Warrensburgh. The greatest amount of unmelted 
snow during the month was 6.0 inches, at Ironton. 

Wind.—Prevailing direction, northwest.—Levi Chubbuck, Secretary of | 
State Board of Agriculture, Columbia, director; A. L. McRae, Sergeant, 
Signal Corps, assistant. 


NEBRASKA. 


The month of November has presented no remarkable feature, unless it be 
the early occurrence of a considerable fall of snow. The precipitation and | 


NEVADA. 
SUMMARY. 


Temperature.—The temperature has been nearly normal throughout the 
state, the average from 29 stations being 39.5, which is 0.8 below the normal, 
The highest temperature reported was 80.8, at El Dorado Canyon, on the 23d 
and the lowest reported was 4, at Elko, on the 4th, which gives 76.8 as the 
extreme range for the state. 

Precipitation.—Precipitation was general throughout the state from the 18th 
to the end of the month, being heaviest in Washoe, Storey, Ormsby, and 
Douglas counties, and the northern portion of Esmeralda county. The great- 
est amount reported from any one station was 5.45, at Genoa, where 4.73 fell 
on the 18th, 19th, 20th, and 22d. Following Genoa came Lewers’ Ranch 
with 5.04, and Verdi, with 3.43. Atstations in high altitudes snow fell in 
amounts from 0.5 to 9, which latter amount is reported from Tuscarora. The 
copious rains have started vegetation in many localities, giving the stockmen 
great relief. At Ferguson’s Ranch, Churchill Co., alfalfa is reported in 
excellent condition. 

Wind.—Prevailing direction, south.— Prof. Chas. W. Friend, Carson City 
director; H. E. Wilkinson, Corporal, Signal Corps, assistant. : 


NEW ENGLAND METEOROLOGICAL SOCIETY. 


The average temperature was about 3 above the normal, and there was an 
excess of about 2.50 over the normal amount of precipitation. 


SUMMARY. 


Temperature.—Monthly mean, 41.1; highest monthly mean, 46.9, at Block 
Island; lowest monthly mean, 28.4, at Weathersfield Centre; maximum, 68, 
at Lunenburgh, 3d; minimum, —3, at Weathersfield Centre, 30th; range for 
New England, 71; greatest local monthly range, 68, at Lunenburgh; least 
local monthly range, 32, at Nantucket; greatest daily range, 44, at Weathers- 
field Centre, 14th; least daily range, 0.7, at Woonsocket, 27th. The average 
temperature for twenty-five stations, having records for more than ten years, 
is 38.7; the average for November, 1889, is 41.9; departure, +3. 2. 

Precipitation.—Average for New England, 6.12; greatest, 10.03, at Shelton; 
least, 2.46, at Nantucket. The average precipitation for November, for 


| thirty-four stations having records for more than ten years, is 4.15; the average 


for November, 1889, is 6.20; departure +-2.05. 

Wind.—Prevailing direction, west.—Prof. William H. Niles, Boston 
Mass., president; Prof. Winslow Upton, Providence, R. L., secretary; L. G. 
Schultz, Sergeant, Signal Corps, assistant. 


NEW JERSEY. 
SUMMARY. 


Temperature.—The mean temperature for the month, 45.7, is 3.6 above the 
Bem and 0.1 below the average for the corresponding month of 1888 ; 
highest monthly mean, 49.6, at Cape May C. H. and Woodbury; lowest 
monthly mean, 40.5, at Hanover; maximum, 74, at Tenafly, 17th; range for 
state, 61; greatest local montly range, 61, at Tenafly; least local monthly 
range, 34, at Billingsport and Trenton ; greatest daily range, 38, at Cape May 
C. H., 15th; least daily range, 2, at Moorestown, New Brunswick, Trenton, 
and Union, 8th, and at Lambertville, 21st. 
Precipitation.—The average for the state, 8.48, is 5.06 above the average 
for the month ; greatest, 11.45, at Belleville; least, 4.70, at Ocean City. 
7ind.—Prevailing direction, northwest.—E. W. McGann, Sergeant, Sig- 


| nal Corps, New Brunswick, in charge. 


NEW YORK. 
SUMMARY. 
Temperature.—The highest temperature reported was 70, at Savona, 2d; 
and the lowest was 5, at Number Four, 16th. The mean temperature for 


the state was 40, the 2d being the warmest, and the 16th the coldest day. 
The greatest local monthly range of temperature was 48.5, at Lyons; and the 
least was 33.2, at Brooklyn. The temperature was much above the average. 

Precipitation.—The average precipitation for the state was 5.20, or much 
above the normal amount. The greatest monthly rainfall was 11.66, at White 
Plains; and the least was 2.21, at Saranac Lake. The average number of 
days on which the precipitation was 0.01, or more, of rain or snow was 14.5. 
Snow was reported from 24 stations between the 26th and 30th; the fall be- 
ing quite generally distributed over the state. The greatest amount, 13.2, fell 
at Canton on the 27th and 28th. 

Wind.—Prevailing direction, southwest.— Prof. FE. A. Fuertes, Ithaca, di- 
rector; I. W. Brewer, Private, Signal Corps. assistant. 

NORTH CAROLINA. 
SUMMARY. 


Temperature.—The monthly mean temperature for the state, 52.3, is 1.7 
above the normal of the last eight years; maximum, 81, at Chapel Hill, Ist; 


cloudiness have been a little above the normal, and the temperature was two) minimum, 15, at Asheville, 29th; range for the state, 66; highest monthly 


or three degrees below. 
SUMMARY. 


Temperature.—The mean for the month for the southeastern portion of the 


state, 33.5, is 2.5 below the normal; maximum, 75, at Alliance; minimum, | 


—12, at Fort Niobrara, 12th. 

Precipitation. —Over the western part of the state the precipitation has not 
amounted to 1.00; over an irregular area in the eastern part it has exceeded 
1.00, with three limited localities where over 2.00 fell.—Prof. Goodwin D. 
Swezey, Creté. director; G. A. Loveland, Corporal, Signal Corps, assistant. 


-mean, 58.4, at Southern Pines; lowest monthly mean, 44.2, at Marion, Va.; 
' greatest monthly range, 61, at Mount Pleasant; least monthly range, 44, at 
Hatteras and Mount Airy. 

Precipitation.—The average for the state, 4.14, is 0.05 above the normal. 
The rainfall was about 1.00 in excess in the western portion of the state, and 
slightly deficient in the central and eastern portions. The greatest monthly 
rainfall was 6.58, at Knoxville, Tenn., and the least monthly, 2.18, at South- 
port. The heaviest rainfall for November that has occurred in the state 
| during the last sixteen years was 13.02, at Hatteras, in 1884. 
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Wind.—Prevailing direction, southwest; average direction, as deduced from | Valley, 71. The lowest were Dyberry, Somerset, and Coudersport, 10; Lock 
many years observations, northeast.—Dr. Herbert B. Battle, Raleigh, di-| Haven, Wellsborough, and Columbus, 12. 


rector; C. F. von Herrmann, Sergeant, Signal Corps. assistant. Precipitation.—The average precipitation for the state was 6.72, which is 
double the usual quantity for November. As there was only a slight excess 
NORTH AND SOUTH DAKOTA. in the northwestern portion of the state, this ratio was greater in other parts. 


: ' The greatest totals were Girardville, 10.16; Meyerstown, 9.99; Westchester, 
The monthly mean temperature for the states is about normal, or possibly | 9 9}; Kagle’s Mere, 9.27; Pottstown, 9.15; and Lancaster, 9.02. Excessive 

1 below, and the average temperature is about 0.31 below the normal. rains occurred on the 18th and 19th, which caused heavy freshets along the 

SUMMARY. Susquehanna, that carried away railroad bridges and rafts of lumber. 

é : Wind.—Prevailing direction, west.— Under direction of the Franklin Insti- 
Temperature.—Monthly mean, 27.0; highest monthly mean, 33, at Spear-| gute, Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant. 

fish and Rapid City; lowest monthly mean, 20, at Napoleon; maximum, 75, . 

at Wapeton, 9th; minimum, —28, at Fort Buford, 28th; range for the states, SOUTH CAROLINA. 


103; greatest local monthly range, 89, at Fort Buford; least local monthly The monthly mean temperature for the state is over 2.0 higher than the 


ieetehetion. Ave e for the states, 0.88; greatest monthly, 1.08, at | ™¢®" of November in either 1887 or 1888. The average monthly rainfall for 
Cant at Clark and W. Glenn. Ser. | the state was over one inch in excess of that for November in either of the 
‘anton; lea: onthly, e, two preceding years. 


geant, Signal Corps, Huron, in charge. 


SUMMARY. 
OHIO. 

|  Temperature.—Monthly mean temperature, 54.8; maximum, 84, at Saint 
SUMMARY. | Matthew’s, Ist; minimum, 18, at Spartanburgh, 30th; range for state, 66. 


Precipitation.—Monthly average for the state, 3.84; greatest monthly, 7.28, 
at Ohesladtons least monthly, 0.66, at Chester. 

Wind.—Prevailing direction, west.—Hon. A. P. Butler, Columbia, di- 
rector; J. W. Cronk, Sergeant, Signal Corps, assistant. 


The mean temperature of the northern section was 40.5, of the middle sec- 
tion, 40.3, and of the state, 41.0. These means are 0.8, 0.3, and 0.3 above the | 
averages for the past eight years. The mean temperature of the southern | 
section, 42.4, was 0.1 below the eight year average. The maximum temper- | 
ature reported was 77.0, at Hanging Rock, Ist, and the minimum, 8.6, at TENNESSEE. 
Wauseon, 30th. The mean daily range of temperature was 15.1. The great- 
est daily range was 38.5, at Portsmouth, 12th, and the smallest, 2.0, at Cin- 
cinnati, on the 22d. 

Precipitation.—The mean rainfall inthe northern section, 2.81, was 0.03 
below the eight year average. The mean in the middle section was 4.38, and 
in the southern section, 4.85. These means are 1.14 and 1.64 above the SUMMARY. 
averages for these sections for November. The mean for the state, 4.02, is 
0.92 above the average. The greatest monthly rainfall reported was 8.00 at} 
West Milton, and the smallest, 1.71, at Sandusky and Vienna. 

Wind.—Prevailing direction, west.—Prof. B. F. Thomas, Columbus, di- 
rector; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, Sig- 
nal Corps, assistant. 


The month of November was in many respects an abnormal one in its me- 
teorological features. While the temperature was about the normal, the rain- 
fall was excessive and the percentage of cloudiness was much above the nor- 
mal. The snowfall was much in excess of the usual amount for this month. 


Temperature.—The mean temperature was 47.3, the normal for the past 
seven years. The highest local monthly mean was 51.9, at Cog Hill, and the 
lowest was 44.2, at Rugby and Nunnelly. The highest temperature observed 
was 80, on the Ist, at Savannah; and the lowest was 19, on the the 30th, at 
Rugby, the first and last days of the month showing the extremes of tempera- 
ture. The maximum temperature was, with two or three exceptions, recorded 
OREGON. /on the Ist, and the minimum, with a few exceptions, on the doth. The daily 
_ranges of temperature were generally less than usual for November. 

, —- Precipitation.—The average precipitation was 6.52, being the greatest No- 
oe he monthly average for the State, 42.7, is 2.1 above the | vember average during the past seven years, the next greatest being 6.39, in 
normal. The average excess along the immediate coast is 2.8 ; in the inte- | 1886. This amount is 2.50 above the November mean for the past seven 
rior valleys, 2.3 ; and in the eastern portion of the state, 1.2. The meantem- years. (f this amount the eastern division received an average of Ber 5.75, 
— along the coast was 50; in the interior valleys, 46; and in eastern | the middle and western divisions each a little more than 6.75. There were 

regon, 39; highest monthly mean, 50.8, at Bandon ; lowest monthly mean, | fourteen days of general rains, including snowfall. The greatest monthly 
$3, at Joseph and North Powder; maximum, 74, at Bandon; minimum, 5, rainfall, 9.83, was reported at Trenton. This was the greatest local amount 
at North Powder ; range for state, 69. . > | reported in November during the past seven years, the next greatest being 8.89, 

Precipitation.—The precipitation was below the average in all sections of the | at Memphis, in 1886. The greatest local daily rainfall was 3.07, reported at 
state, except in Douglas and Coos counties, and undoubtedly in all southwest- | Knoxville on the 8th; the next greatest was 2.83, at Trenton, on the 18th. 
ern counties. The deficiency ranged from 5.00, at Fort Canby, to 0.35, at Wind.—Prevailing directions, north and west.—J. D. Plunket, M. D., 
Mount Angel. Along the coast from 4.00 to 7.00 fell; in the interior valleys Nashville, director: H. C. Bate, Signal Corps, assistant. 
from 3.00 to 5.00; and in eastern Oregon about 0.75. The average for the 
state was 3.00. TEXAS. 

Wind.—Prevailing direction, southwest.—Hon. H. EF. Hayes, Master State SUMMARY. 
Grange, Portland, director; B. S. Pague, Sergeant, Signal Corps, assistant. 


SUMMARY. 


Temperature.—The mean temperature over the state ranged from 36, at 


PENNSYLVANIA. Fort Elliott, to 65, at Brownsville; the highest temperature was 85, at Browns- 
Gienaare | ville, on the 21st; at Cuero, on the 24th; and at College Station, on the 25th; 
ea | the lowest was 17, at Fort Elliott, on the 29th. 


Temperature.—The mean temperature of sixty-six stations was 41.9, which! Precipitation.—The precipitation during the month was heaviest over the 
is from 2 to 3 above the normal, and the same as that of November, 1888. The eastern portion of the state, where, at Tyler, it exceeded 10.00, and decreased 
means of the daily maximum and minimum, 48.8 and 34.7, give a mean tem- | with marked regularity westward to the one hundred and second meridian, 
perature of 41.8, and an average daily range of 14.1. The highest tempera- west of which the amount did not exceed 1,00.—D. D. Bryan, Galveston, 
tures reported during the month were Greensburgh, 73; Annville and Centre | director; I. M. Cline, Sergeant, Signal Corps, assistant. 


NOTES AND EXTRACTS. 


EQUINOCTIAL STORMS. our weather. It might be thought that somehow the lengthening day at the 
{Prepared by Assistant Professor H. A. Hazex, by order of the Chief Signal Officer, to | Spring equinox and the corresponding shortening one in the fall might affect the 
meet the numerous demands made upon this office for information relative to equi- | weather. However, not only are these directly contrary to each other and 
noctial storms.) therefore incapable of producing like effects, but also the increase or diminu- 
There have come to the Signal Office, from time to time, inquiries regard- | tion is only two and one-half minutes daily, and the action is a continuous one 
ing the existence of storms about the 21st of March and 21st of September of | for weeks before and after the equinox, so that on all accounts it is impossible 
each year. There also seems to be a fairly well-grounded belief in the minds | for us to consider that there can be any effect whatever from this cause. 
of many intelligent persons that the so-called equinoctial storms, or storms| There still remains this consideration, that possibly there is a recurring 
influenced, if not generated, by the seeming passage of the sun across the | storm period about the 21st of March and 21st of September which may be 
Siestor. have a real existence. Others have gone still farther and have con- | entirely independent of the equinoxes. This question, though entirely differ- 
sidered that the equinoctial points of the planets have an important bearing | ent from the previous one, - been coves investigated by Prof. R. H. 
upon terrestrial weather. When it is considered that the equinoxes are wholly | Scott, of London. He collected all the severe storms that passed over Great 
imaginary points in the sky, or the intersections of two imaginary lines, the | Britain for fourteen years, and found that out of forty-five storms in March 
equator and the path of the sun, we must conclude at once that the apparent | not one occurred on the 21st, and out of eighteen storms in September, only 
presence of the sun at either of these points can have absolutely no effect upon | one occurred on the 21st. 
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Taking intervals of three days and five days he found— | 
Three days. Five days. 
? 17-19 | 20-22 23-25 14-18 | 19-23 | 24-28 
March ......... 5 3 2 | 8 5 4 
I 2/ 2 | 3 2 
BOCA 6 | 5 4 


teorological Society of England, 1884, page 236. 

It seemed advisable to make a rather thorough search in the records of this 
office for the past sixteen years in order to establish the occurrence or non- 
occurrence of such storms in the United States. It was thought at the outset 
that the elements most likely to give the best results were (1) wind, (2) 
pressure, (3) precipitation, (4) storms. 

lst. Wind.—Four stations were selected in the United States, Omaha, Saint 
Louis, Pittsburgh, and Washington, in an east and west direction and five 
stations, Marquette, Milwaukee, Louisville, Nashville, and Vicksburg, in a 
north and south direction. The daily wind movements from the 16th—26th of 
each mouth, at these stations, were worked up separately and in two groups. 
The first group included the years 1873-80, and the second the years 1881-’88. 
The curves for the four stations and the five stations agreed very remarkably, 
and showed that practically the oscillations could be considered as applied to 
the whole country from the Rocky Mountainsto the Atlantic. The two periods, | 
1873~'80 and 1881-’88, however, showed almost directly opposite phases each 
to each. Afterward, at the suggestion of the Chief Signal Officer, all the | 
winds at 7 a. m., above fourteen miles per hour, for the whole country from | 
the Atlantic to the Pacific, were prsaree | up. The number of observations 
each day in this last reckoning was not far from 2,000, or 22,000 for the eleven | 
days. As will be seen, this curve, especially in March, agrees almost exactly 
with the previous curve for the total wind movement at nine stations, and we | 
may conclude that the result would not be materially altered if the number of | 
stations were indefinitely increased. 

2d. Pressure.—In the same manner the observations of pressure were 
worked up for the four stations above for the whole period, 1873-'88. 

8d. Rainfall.—The total rainfall for the days, 16-26 of March and Sep- | 
tember, was also computed for all the stations. This gives nearly 2,000 ob- | 
servations of rainfall for each day, or 22,000 for the eleven days. The curves 
for the periods, 1873—'80 and 1881-’88, unlike those for wind, were almost | 
identical in both months. 

4th. Storms.—All the storms whose centres could be identified upon the | 
Signal Service maps were counted for the same days and periods, and in | 
taking the sum for the whole period, 1873-’88, the 2d order of means was | 
computed, thus serving to smooth out the irregularities. The curves for the | 
two periods were’ nearly identical, though not as regular in September as in 
March. 

The following is a brief description of the curves (see chart v) : 

(A) Daily movement of wind at four stations, 1873—'80, March. 

(B) Daily movement of wind at five stations, 1873-’80, March. 

(C) Daily movement of wind at four stations, 1881-’88, March. 

(D) Daily movement of wind at five stations, 1881-'88, March. 

(E) Daily movement of wind at nine stations, 1873-'88, March. 

(F) Total number of times wind was above fourteen miles per hour, 1873- 
1889, March. 

(G) Daily movement of wind at nine stations, 1873-'80, September. 

\H) Daily movement of wind at nine stations, 1881—’88, September. 

I) Daily movement of wind at nine stations, 1873—'88, September. 

(K) Total number of times wind was above fourteen miles per hour, 1873- 
1889, September. 

(L) Oscillations in pressure, four stations, 1873-’88, March. 

M) Oscillations in pressure, four stations, 1873—’88, September. 

tN) Total rainfall, all stations in United States, 1874~’81, March. 

1?) Total rainfall, all stations in United States, 1882-’89, March. 


P) Total rainfall, all stations in United States, 1874~’89, March. 

(Q) Total rainfall, all stations in United States, 1874-’89, September. 

(R) Number of storm centres each day of March, 1873-80. 

(S) Number of storm centres each day of March, 1881-’88. 

(T) Number of storm centres each day of March, 1873-’88. 

(U) Number of storm centres each day of September, 1873-’88. 

A study of these curves shows the following: 

ist. (A) and (B): that the wind in general is very much higher before and 
after the March equinox than at it. 

2d. (C) and (D): that the wind is lower before and after the March equinox 
than on that date. 

8d. (E) and (F): that while the wind is a little lower before and after, yet 
there are two dates on which it is almost as high as at the March equinox. 

4th. (G) (H) (1) and (K): that during the September equinox there is a} 
tendency to less wind. 

Sth. (1) and (M): that the pressure is either rising or at a maximum during | 
the equinoxes. 


6th. (N) (O) and (P): 


that the precipitation reaches a maximum on March | 


20th, and has a rapid diminution from that date. Also, curve (N) has two 
maximum dates, the 16th and 20th. 
7th. (Q): that at the September equinox there is nearly a minimum amount 


_ | of precipitation. 


Sth. (R) (S) (T): that there is a maximum number of storms on March 8th, 
and a secondary maximum on March 21st. 

9th. (U): that a maximum occurs on September 9th and there is almost a 
minimum for the whole month on September 21st. 

In general, the only curves which indicate a preponderance of storm action 


_(B), which are of the same nature but directly opposite in phases. 
, | March curves except (A) and (B) show a tendency to increasing storm action 


- | during the March equinox are (C) and (D), and these are offset by (A) and 


All the 


on the 20th and 21st, though in most cases there is an equal increase earlier in 


the month. 


All the September curves show a tendency to diminished storm action at 


the time of the equinox. 


The conclusion is inevitable, that the observations 


do not show a preponderance of storm action during the equinoxes. 


Meteorological record of Army post surgeons, voluntary, and other co-oper- 


ating observers, November, 1889. 


Temperature. |. 
(Fahrenheit.) £ 
Alabama. | o | Ins. 
Bermuda *f........ | | 22 | 54.2 | 6-20 
| 82 24 | 53-5 | 
Columbiana t...... 75 20 51.6 | 6.33 
Decatur (2)?.......- | 76 22 | 49-4 | 4-88 
Double Springs ..../ 72* | 22 | 50-7 | 5-30 
Elkmontt.........- 72 27 | 48.0 | 7-90 
Eufaula; | 80 30 | 57-2 | 7-47 
Evergreen t........ | 76 22 | 53-4 8.57 
Fayette C. H. t..... 78 20 | 48-0 | 3-50 
Fort Depositt..... 7 27 | 54-6 | 6-52 
Gadsden 78 23 | 51-0 | 2-75 
Greensborough ft...) 76 26 | 53-0 | 4-13 
Livingston (1)...... 76 22 | 50-8 | 4-67 
Livingston (2)T..... 76 20 | 52-4 2-38 
Mariont ........++. 76 20 | 51-6 | 4-16 
Mt. Vernon B’ks...| 80 23 | 55-2 | 6-89 
Pine Applet........ 76 26 | §2-9 | §-60 
Selmala) . 8o 26 56-0 | 5-80 
Tuscumbia(1)..... 78 25 | 49-2 4-06 
Tuscumbia ...) 80 20 | 49-6 | 5-45 
Union Springs ..... 75 21 | 52-0 | 6.83 
Uniontown......... 75 | 24 | 54-4 | 6-21 
Valley Headt...... 72 | 22 | 40-4 | 7-02 
Alaska, | 
} 50 | 22 | 34-3 | 8-15 
Killisnoo .......... | 5! 24 | 37-1 | 4-75 
Arizona. | 
Antelope Valley 0-13 
AGh Creek 0. 60 
ASh Springs... 0.15 
Banghart’s......... 81 20 | 48.7 
Benson *......-++++ 76 31 | 54-5 | 0-00 
0. 20 
DOORS 0. 36 
Casa Grande* ...... | 94 48 | 69-6 | 0.10 
Cedar Springs...... 0. 22 
Cooley's 2.85 
Dos Cabezos...... T. 
Flagstaff;.......... | 9 35-6 | 0.50 
FlorenceT.......++.+ | | 32 | 57-7 | 0-47 
Fort Apache .......| 69 16 | 42-4 | 0.80 
Fort Bowie ........ 70 27 | 49-8 | 0.00 
Fort Huachuca ..... 75 | 2 50-2 | 0-14 
Fort Lowell. ......| 92 | | 56.2 | 019 
Fort McDowell ....) 84 31 | 96.2 | 0.81 
Fort Mojave.......| 75 | 32 | §5-9 | 0-85 
Fort Verde ........ |73 | 20 | 47-0 | 005 
Gila Bend*......... (74 | 42 | 58-7 | 0.00 
Holbrook *.......++| 70 | I | 39-5 | 0.50 
Lochiel 73 | 47-5 | 0-00 
Maricopa*...... eee! 42 | 60.2 | 0.83 
Pantano *.........-. 80 37 | 55-2 | 0.00 
Peoria..........++++ | | 
Sachse’s Ranch....|.....'.. | 
San Carlos.......... |S: | a7 | 51-4/ 0 
Signal 77 32 55:8 
Strawberry ft... 
Texas Hill*........ 82 37 | 56-6 | 0.05 
Tip Top?t.........- 0. 00 
Tombstone......... 74 | 28 | gt-o| T. 
-2 | 
0-13 
79 30 | 55-3 | 0-02 
Williams .......... S4 IZ | 32-3 
72 | 16 | 41-2 | 0.00 
76 | 45 | 61.0| T. 
Arkansas. } 
Arkansas City | 5-56 
Camden f ........ 75 25 | 48-0 | 9.18 
| CONWAY | “7 
| 
«| 70 | 2-00 


Temperature. 
5 
| 
1 Dorado t...... oo] 21 
Forrest City?...... 24 | 
Helena (1) tad “ rm 
76 | 22 "48.8 |. 
ot Springs...... 2i2 
attle Rock B’ks... } 22 | 4. f 
Monticelloft ....... 8. 
Newport(1)t... 
Newport (2)t....... i 
07 
Pine Blufft........ 
Prescott 7 F 
Russellville f...... 
Stuttgart t......... 
| Texarkanat........ : 
| | 48. : 
ew Westminster .| 60 
California. | | 5-74 
Alcatraz Island ..../ } 8 
Almaden*...... 69 42 | 55-6 2 7 
American Hill*.....| 70 38 | 51-7 
| 45 | 61.8 
Angel Island....... 82 | 43 58.5 340 
Antioch ® .......... 80 | 4o | 54.6 2.09 
Aptos®,....cccccceee 75 | 38 | 56-8| 2. 
Athlone *.......... 80 | 39 | 56.5) 2 
| a 80 | 40 54-4 4-85 
Bakersfield *....... 75 41 | 57.2 | 0.22 
T 95 | 52-5 0.70 
Beaumont.........- 72 47 | 57-3 | 067 
Belmont *.......... 75 | 3B | 
Benicia Barracks ..! 79 40 54-9 | 33 
Berendo*....... 76 40 | 56-3 | 2.26 
Berkeley .......... 74 | 43 | 239 
74 | TO | 41-7 | 4-55 
covvce 80 | 36 | 56.0/ 1.60 
Boulder Creek*....| 78 28 | 50.2 | 9.56 
Brentwood*........| 77 | 36 | 60-6 | 3-44 
Brighton®.........-| 80 | 40 | 59.2 | 3-60 
| 74 30 | 55-4 | 2.86 
Cactus* ....... QO 54 71-5| ? 
Caliente * .........- | 68 47 | 58-3 | 1-05 
Calistoga*....... 90 | 29 | 54-4 | 4-10 
Castroville*....... | 72 40 | 57-6 | 2.03 
| Centreville *.......| 80 46 | 45-4 | 3-44 
7S | 40 | 54-7 | 2.59 
57 28 41-0 | 9-54 
Colgrove .......+- 1-62 
Colfax *....... FO | 8 . 60 
| Colton*....... 33.1 7.26 
| Corning*....... BO | 36 | 55-9 | 3-26 
Crescent City ...... 7-12 
Davisville*........| 77 38 | 56-5 | 3-04 
Delano ........... |72 | 42 | 56-7 | 0.56 
Delta®...... 175 | 37 | $25 |10-08 
Downey * ........++ |} 82 | 45 | 61-5 | 1-33 
Dunnigan * -|69 | 45 | 55-0 3-59 
Dunsmuir ......... 165 | 35 | 47-0 [11-65 
Edgewood *........ | 55 23 | 41-1 | 2-35 
El Dorado®........ | 73 | 40 57-1 | 6.32 
Elmira*....... BO | 40 | 58-2 | 4-20 
El Verano *........ | 32 | 
Emigrant Gap*....| 60 | 30 | 43-7 |11-4! 
Esperanza *........ 68 | 40 | 53-2/ 3-79 
Evergreen ......... 2-40 
Farmington*....... 74 | 36 | 545/| 3-22 
Felton 54-9 | 5-68 
Ferndale... 4-43 
Florence * é 
| Folsom | 4-18 
Fort Bidwell .. ....' 60 3.28 
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7 These figures show very plainly, a srmyans in the five day intervals, tha 
a storms are much more frequent just before and after the equinoxes than near + 
p them. This whole discussion will be found in Quarterly Journal, Royal Me- ee 
~ 
™~ 
~ SF 
St 
St 
St 
8u 
Su 
Su 
Te 
Te 
. 


MONTHLY WEATHER REVIEW. 


1 
NOVEMBER, 1889. 
Meterological record of voluntary observers, &c.—Continued. 
| Temperature. : | Temperature. 
( Fahrenheit. ) s : (Fahrenheit.) 
| ¢ =| 
mime |e | = 
California—Cont’d. | | © | © | Ins,  California—Cont’d.| 0 | | o 
Fort Gaston ....... 68 22 | 46-6 6.24) Templeton * | 32 | 53-3 
Fort Mason........ 73 | 46 | 52-3} 2.64 || Towles®........... | 32 | 50.7 
Presno go | | 1-43 || 32 49-3 
76 39 | 2.92 | 58-9 
Georgetownt....... 70 34 | 9-70 ‘Tropico * 41 | 59-9 
| 32 | 54-8 2-98 ‘Truckee § 18 | 39-4 
Girard *..... 65 3° | 50-5 | 0-80  Tulare*....... 42 | 57-3 
Goshen*........ 36 | 53-3 0-45 Turlock* 76 40 | 56.0 
8.76 Upper Mattole..... 78 | 28 | 54-4 
Hollister*......... 82 34 | 57-0 2-09 Vacaville (1)....... 75 41 | 56.2 
Hydesvillet....... 73 39 | 52-6 | 4-47 Vacaville (2)*...... 70 43 | 56.4 
80 40 | 61-5 | o-or Valley Springs*....) 65 47 | 55-2 
74 3t | 49°5 | 3-15 | Voleano Springs 37 38 | 65.7 
lowa Hil!* 72 37 | 40-0 8-49 Walla WallaCreek* 61 27 | 42-6 
4-09 | Westley *.......... 7 42 | 58-3 
78 35 | 51-8 0.93  Wheatland......... 73 37 52-9 
Keene ® 75 38 | 1-30 | Whittier *......... 84 49 | 65.9 
Kingsburgh *......| 78 38 | 53-9 0-98 | Willow(r)t. ...... 75 33 54-3 
Ring City®......... 78 31 §2-7 | 2.74 | Winters*.......... 7 40 56.9 
Knight’s Landing*. 78 42 | 60°2 | 3-93 Woodland*........ 78 40 | 53-3 
La Grange.......... 74 33 | 54-9 4-59 Canada 
Lathrop *.......... 75 30 | 50-0 | 2.51 MeGill Col. Obser- 
Lemoore*.......... 87 3 | 59-7 1.06 vatory, Montreal. 55 14 | 34-3 
Lewis Creek....... 68) | 44 | 55-9d 0.73 Colorado. 
Livermore * ....... 80 3 | 53-8 | 2.95 | Agate*............. 58 8 | 28.5 
Los Angeles*....... 80 44 | 399-3 0-85 | Apishapa*......... 58 8 | 32.2 
Los Gatos (1)*..... 75 3B | 59-0 | 4-33 | Aspen*............ 48 —5 | 22.0 
Mammoth Tank *.. 81 38 | 63-0 | 0.11 Boulder 
Martinez..... 70 49 | 55-8 | 2-66 Breckenridge...... 80 —16 27.6 
Menlo Park*....... 75 | 55-8 | 2.38 | Byers®...... 55 14 34-6 
Merced ® ........... 40 | 50-3 | 2-50  Cafion City......... 70 5 | 33-7 
Modesto *.... 41 | 57-0 | 2.22 Cheyenne Wells*..| 55 18 | 33-4 
Mojave *...... 96 3B | | 0.45 | 47 —6 22-4 
Montague *... 36 | 46-6 | t-60 Deer Trail *........ 50 II | 27.0 
Monterey *( Hotel Denver (Jes. Col)... 57 o | 30.9 
del Monte)....... 75 44 | 57-8 
Mount Hamilton... 63 30 | 48-5 “28 
1 SOS First View*....... 58 14 | 33-1 
Newark *. 40 | 56-8 | 2.78 Fort Collins ....... 6r I 32-1 
Newhall..........+- 33 | 564 3-36 Fort Crawford ..... 58 9 | 34-7 
Newman * 40 | | 4-27. Fort Lewis ........ 55 5 | 29-6 
40 | 3-46 Fort Logan........ 55 I | 305 
Norwalk * | 0-47 | —22* 12.6 
Oakland‘r)...... 80 39 | S7-0 | 2-89 Fruita*®............ 60 8 | 33-9 
Oakland (2)*....... 70 3 56-2 | 2.78 Georgetown........ 52 7 29-0 
Orland*.......... «. 85 42 | 59-0 2.20 Glenwood Springs .| 56 2 2.1 
77 39 | | 4-89 || 60 IO | 33-4 
75 | 35 | 56-8/ 2.67 Gunnison.......... | 27 
Placerville*........| 71 3° | $0-4 | 8.20 | 52 18 | 33-7 
81 44 | | 0-80 | Idaho Springs...... 61 Ir | 32-9 
Porterville......... 79 38 | 55-3 | 0-45  Julesburg.......... 64 | 349 
Presidio ofSanF...| 78 | 42 | 57-0 | 3.19 Kit Carson......... 65 20 | 34-8 
80 3 | 57-5 | 040 | Lamar | 64 Ir 39-6 
Redding*.......... 79 36 | 54-3 5-07 | Las Animas.. e+] 59 8 | 29.4 
Riverside .......... 76 36 | 55°5 | 2-04 Leadville .......... 53 | 23-3 
© 77 42 | 55-9 | 3-68 Longmontt..... 62 8 | 
Sacramento(r).....| 68 | | 47-6 3-49 Magnolia*......... 10 29.6 
Sacramento(2)*.... 6 | 42 | 54-2) 2-47 Monte Vista —I0 | 28.6 
Salinas (1)*........ 75 | 38f | 54-4 2-41 Palmer Lake 3 | 31-4 
Salinas (2)*........| 67 | | 2-32 || Paoli.......cccccces | 8 | greg 
Sanger Junction*... 76 | 40 | 56-4 I-3t Ranch near Como..! —4 22-0 
San Ardo*.......... 78 37 | 54:5 | 2-96 | River Bend......... 66 18 | 33-9 
San Diego B’ks ..... 83 | 45 | 61.4 /| 0.15 Rocky Ford........ | 60 10 | 32.6 
San Gabriel *.......| 83 44 | 61-1 | 0.40 San Luis Ex.Sta...! 52 |—I0 | 25.0 
San José *.......... 75 | 38 | 56-3 1-73 || Sedgwick .......... 
San Mateo*........ 71 38 | 54-9 | 4-01 | T.S. Ranch ........ | 60 12 | 34-7 
San Miguel*........ 73 3S | $2-2/| 1-60 || Thom cccoce 50 2 | 28-0 
Santa Barbara(r).. 78 44 | 59-0 | 3.21 | Watkins ........... 48 14 | 28.3 
Santa Barbara(2)*.| 76 | 42 | 61-9| 2.85 West Cliff.......... | 53 © | 235 
Banta Clara 2-01 || Wigwam......... 
Santa Margarita*... 70 29 | 50-1 | 3.20 Connecticut. 
Santa Maria........ 78 | 34 | 58-3/ 1-80 | Canton ...... GF 
Santa Monica* ..... 72 | 46 | 60.5 1.18 | Clark’s 
Santa Paula*....... 81 | 45 | 63.0 | 1.81 | Colchester......... 63 17 | 42.6 
Santa Rosa*........ 76 | 34 | 55-8! 4-39 | Falls Village....... 
70 38 | 53-9 | 1-09 Fort Trumbull ....| 62 17 | 45-5 
Seven Palms*...... 86 47 | 66.0 |....- Hartford (1) | 65 16 | 43-2 
Shingle Springs * ..| 70 B | $2-2 | 7-85 || 
70 28 | 46.6 Lehanon........... 
59 | 26 | 42.0/ 5.80  Manstield.......... 62 14 | 40-9 
738 35 | 56-9 | 4-36 Middletown...... -| 64 17 | 42-5 
78 40 | 50-2 New Britain ....... ~. 
South Side *....... 70 38 | 52-3| 1-20 New Hartford(1)*.! 52 8 | 32-4 
South Vallejo*....| 68 34 | 52-3 | 2-15 New Hartford 
82 | 44 | 59-1 | North Woodstock..| 
73 38 | 57-6| 2.22 Shelton............ | 62 | 42.2 
Stockton(r)..... 3:27 Southington*...... | 62 16 | 41.6 
Stockton (2) * 52 | 62-2 | 3-29 | South Manchester .|.....!....0s/sce0e. 
Summit *.......... 23 | 3-3 | || BCVENBON ... 
Suisun City*....... 32 | 57-8 | 3-27 Thompson*..,... «+| 60 13 | 40.9 
Tehachapi *........ 3° | 0.70 Voluntown*....... 62 17 | 43-9 


Meteoro 


‘Temperature. 
| ( Fahrenheit. ) 
| = Stations. 

| | @ 
| 
| Ins. | Connecticut—Cont’d. ° 
1.84 Waterbury......... 61 16 | 41.7 
2.59 | Delaware. 
1.10 | 28 | 44-5 
1.00 | District of Columbia. 
3-29 | Kendall Green..... 66 3° | 45-4 
nas | Washington B’ks.. 72 26 | 46-5 
4-39 | Florida. 
9.14 | Altamonte Springst 89 35 | 68.2 
gI 35 | 70.0 
| 3 25 | 64-4 
3-47 | Fort Barrancas..... 80 28 | 58.9 
0.40 | Fort Meade*....... 87 33 8 
3-37 | Homeland *..,..... 34 | 68.8 
1-92 | Lake City? ........ 85 23 | 62.4 
3-16 | Live Oakt.......... 82 34 | 62-0 
I-39 | Madison¢t......... 78 35 | 62.0 
1-89 | Manateet.......... g2 30 | «68.8 
4-58 | Merritt’s Islandt.. 86 43 | 68.3 
85 35 | 63-8 
St. Francis B’ks ...| 84 35 | 66.9 
Tallahassee........ 79 28 | 58.6 
3-29 | Villa City ¢*....... 85 42 | 67.0 
| Georgua. 
7 29 | 
0-00 | Allapahat......... 79 31 | 60.2 
2.75 | Athens(1r) ......... 72 24 | 51-5 
o.50 | Athens(2) f........ 74 22 52.2 
Bainbridget . ......| 82 24 58.8 
Camak 96 22 54-4 
0-45 | Camillad........... 82 28 54-2 
4-70 | Cartersvillet....... 72 24 | 50.8 
0.78 | Columbus ......... 78 36 | 54-6 
0.78 | Diamond * ......... 26 «51-0 
0.45 | Forsyth ®........0 84 23 | 57-2 
3-15 | Fort McPherson 74 22 | §2-9 
Gainesvillet........ 72 22 | 51-0 
0.95 | Gillsville*......... 72 26 | 54-2 
0-17 74 22 | 53-8 
1.97 | Hephzibah* ....... 76 30 | 57-0 
0.96 | Jesup t So 23 | 50-3 
0. $7 | Macon 86 29 | 56-1 
1-97 | Mariettaft.......... 73 23 | 49-4 
0. 25 | Milledgeville? t.... 75 24 | 53-8 
84 22. 57-0 
0-33 | Monticellot*............ 26 | 51.8 
2.05 | Newnanf...... 70 24 «| «48.6 
2.65 | Point Peter*.......|..... 25 | 
| Quitman (1) *...... 78 29 | «59-1 
1.23 Quitman (2)f...... 86 26 | 63.8 
2.42 Smithville n....... 94 20 | 53-9 
0.21 | Swainsborough 56.2 
3-60 | Thomasville(r)... 83 26 | 59-2 
o.30| Thomasville(2)th. 82 26 | 59-9 
Union Point t....... 78 20 | 53-6 
o.48 | Washington f¢...... 78 24 | 54-6 
0.31 | Way Cross......... 78 | 28 | 60.1 
0.25 | Waynesborought.. 74 24 | 
0.40 | West Point t........ 88 28 | 56.2 
0-07 | Woolley’s Ford....| 68 | 24 | 48.6 
0.11 Idaho. 
1-64 | Boisé Barracks ..... 57 | 20 | 37.4 
56 | 9 | 31-8 
0.33 | Fort Sherman...../ 68 | 24 | 39.3 
1.30 | Kootenai*t........ 56 | 17 | 33-4 
0-94 | Lewiston .......... 56 | 39-0 
0.08 | Soda Springst .....| 46 |—6 | 24-4 
1.21 Illinois. 
58 | 2 | 36.2 
Aurora(2) 58 | § | 36-6 
0-77 | Beardstownf}......./... 
1.27 | Beason........- 56 | 3 | 365 
0.05 | Belvidere..........) 53 | 2 34-7 
0.69 | Centralia ..........| 60 14 | 40-0 
Collinsville ........) 64 15 | 40-7 
60 2 | 38-3 
14 | 43-0 
I-39 Fort Sheridan......| 58 7 | 37-7 
0.40 | Gibson City........ 53 © | 34-9 
| Goleonda .......... | 72 18 | 42-7 
7-62 | Grand Towert...../..... 
7-47 | Greenville .........| 64 | Ir | 39.2 
cose Griggsville........| 55 Ir | 36-9 
5-88 | Hilton ........c0e- 69 | 5 | 41.8 
8.67 | Jordans Grove.....| 62 16 | 40-6 
7-82 | LACON 58 8 | 37-6 
6.06 | Lake Forest .......! 54 6 | 35-6 
§-9f | 65 8 | 36-3 
7-03 12 | 40-4 
8.61 | Martinsville 14 | 41.2 
7-58 | | 8 | 37-4 
5-70 | McLeansborough ..| 7¢ 13 | 41-2 
10.03 | Mount Carmel f....|.....!. 
65 | 14 | 30-4 
6.55 | Oswego *....... eooe) 57 | 4 35-4 
g-61 | Ottawat......ccceee 63 | 8 | 40-3 
| 15 | 40.7 
7-42 | 60 | TO | 41-8 
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logical record of voluntary observers, &c.—Continued. 


Temperature, 

(Fahrenheit.) 

* 

= 

= = = 

Illinois—Cont’d. ° ° 
| 64 4 | 37°5 
58 2 36-7 

52 33- 
Rockford ..... 53 
Rock Island Ars’l.. 59 5 | 38-2 
Rushville.......... 63 8 | 37-1 
Sandwich *......... 60 5 | 38-4 
South Evanston ... 57 
Sycamore*......... 52 34-4 
60 I 3-3 
Wheaton........... 56 2 34-4 
White Halli. ....... 56 12 | 40.1 
Windsor t ......... 64 8 | 39-0 
Winnebago ........ 54 6 | 35-1 
Woodstock ........ |} 50 |— | 31.2 

Indiana. 

55 17 | 39-2 
Blue Lick.......... 72 17 | 41-3 
Butlerville*...... 7° 9 | 40.2 
Cannelton.......... 62 16 | 42-0 
Columbia City ..... 56 I5 | 38-0 
Columbus.......... 68 16 | 41-7 
Connersville....... 67 8 | 39-8 
58 9 | 35-6 
61 7 30-5 
De Gonia Springs .. 71 19 43-2 
Farmland ......... 64 16 | 40-2 
65 It 39-7 
Huntingburgh ..... 72 14 | 43-4 
Jeffersonville . ... 74 21 43-5 
La Fayette ........ 61 S | 403 
Marengo ........... 75 Ig 45-3 
62 6 | 393 
63 | 36-2 
Mount 
Mount Vernon(2)..| 70 17 | 41-0 
Point Isabel *......|..... 9 | 5 
Princeton ..... .... 71 14 | 40-6 
Richmond ......... 65 10 | 39-2 
7° 8 | 45-0 
Rushville f.... 
Scalesville......... 74 Ig | 43-6 
68 16 | 42-2 
Shelbyville ........ 60 14 | 39-7 
Spiceland .......... 65 7 | 407 
70 6 | 40-1 
5 


3 
Port Ri 75 | 17 | 427 
97 19 | 46.0 
Fort Supply ..... eo! 75 | 17 | 39-2 
Liddle*..... 30 | 43-2 
3 | 335) 
2 | 31-7 
3 | 28.8 
2 | 32-0 
© | 36-0 
4 | 27-6 
55 | 7 | 32-6 
Cedar Rapids f..... 56 ; | 35-0 
Olarinda *..... coves] | 33-5 
58 5 | 35-1 
55 2 | 28.2 
Des Moines ........ | 65 3 | 35-0 
Eagle Grove*....... 64 | 31-7 
Elkader*.......... 52 2 | 
Fayettet........ 56 | | 3003 
Fort Madison*..... 156 | 8 36-5 
Glenwood (1)*..... 165 | 3 | 359 
Glenwood(2)......| 58 | 4 | 
Grinnell 54 | 2 | 35-4 
Hampton ..........| 57 6 | 28.3 | 
Humboldt*..... 60 29-5 | 
Independence*.,,..| 56 
Iowa City .......00 534 | 13 | 36-9) 
Larrabee | 53 3 | 2.1 
35-4 
60 | 32-6 
60 | 8 | 349 
McCausland*...... | 56 6 | 36.2 
Monticello *.......| 33-0 | 
Mount Pleasant*t..| 55 | 8 | 33.6 
Mount Vernon *...| 56 ae | 34-8 | 
Muscatine | 
Oskaloosa (1) *....| 62 | 34-8 
164 | O | 
Storm Lake*......./ 53 | 2 | 29.0 
©. 59 | 31-3 
Washington ....... 58 6 | 36-8 
Webster City *..... 15s | 28.8 
West Bend*t......' 51 1 | 28.4 
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Ins. Ins. 
8.74 3-48 
-| 6.83 3-10 
2-34 
2-35 
3-79 
6.41 2.63 
2.30 
0.81 1.80 
1-03 0-03 
3-30 3°15 
5-69 
0. 50 4-08 
0.20 4-47 
2-30 1-7 
2.42 
0.65 
1.16 
49 
0.72 
3-38 21 
1.04 57 ‘ 
I . 
2-75 55 
3-72 15 4 
4-26 95 
0+ 94 26 
4-79 Si 
5:91 20 
5-02 13 
5-69 26 
5-13 86 
5-28 
34 82 
3-63 
35 
40 ‘ 
Bo 
70 
33 Worthington ......) 68 | 12 | 38.8 
) | 
24 Indian Territory. | 
3 3-76 { 
I-29 
1.43 | 
I-35 
3-06 
9 2-55 
2 0.84 
I-I5 
14 I-32 
75 0.78 
2.71 
78 1.16 
13 1.70 
95 4 
1 05 
63 | 
72 
55 1-64 
20 -62 A 
I2 1.34 
62 GO 
32 IT 
I 1-85 
71 2. 08 
45 
Io 
98 
83 
"4 85 
[1 -87 
-40 
83 -46 
12 
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10 
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Meteorological record of voluntary observers, &c.—Continned. Meteorological record of observers, be. —Contineed. 
Temperature. Temperature. | Temperature. | Temperature. | . 
(Fahrenheit.) | (Fahrenneit.) | (Fahrenheit. ) s (Fahrenheit.) | 
Stations. = Stations. | Stations Stations. a 
Kansas. ° ° Ins Louisiana. ° | Ins. | Massachusetts—Con.| | © o Michigan—Cont’d. o; | 
Allison*®....... 60 12 | 31-0 | 0.41 || Abbeville*.......... 83 | 34 | 57-5 | 3.19 Lowell 64 19 | 41-7 | 6.94 Lansing..... 13 | 37:7 | 2-59 
Bendena*.......... 49 9 | 34-6/ 1.12 || Alexandria: .......| 84 3° | 55-9 | 4-84 | Lowell (2)......... 66 | 16 | 42.0 |..... || Lathrop....... 56 2 | 29-6 | 2.34 F 
Bufthlo Park *...... 62 o-30  Cameront..... cocce] | | | | cc 62 | 20 | 43-5 | 6-65) Marshall ..... 53 12 | 37-6 | 2.78 G 
Bunker Hill *...... 62 12 | 35-6 | 1.00 86 32 | «56-2 | 3-46) Mansfield..... coves) SS | 1S 41-2 | 6.50 SS I | 35-0 | 2-95 
Barr Oak *......... 55 B 2.00 Cheneyvillef...... 86 26 | §9-0 | 2-00) Medford 6622 ontague .........| § 17 | 37-1 | 2. 
Carneiro 62 1.30 83 24 | | 3-29 Mick dleborough .. | 67 13 | 42-7 | 6-69 || Mottville........../ 12 | 37-8 | 
City 15 | 37-3 | is 82 | 2 53-5 18 20 | | 58 12 | 37-8 | 3-48 
4-8 0. 82 83 24 | 52-0 | 7-47 Marshall....) 57 10 | 33-7 | 3-3! 
JONNWAY 70 12 *3 | 2-20 73 30 53-9 | 3-62 ystic Lake .......|.. 56 30-0 | 3-13 L 
oes 20 40 I 34 57-2 | 3-5 ew Bedford (1 2 I 43°5 400 
Ellie (1) 71 14 | 35-9 1.00 | Farmerville .,..... 79 51-2 | 6-05 | New Bedford (2)...| 63 19 | 45-2 | 6.59 || Paw 55 16 | 38-3 | 4-27 N 
Bilis (2) 70 BO 6-75 Newburyport (1) ..| 66 19 | 42-1 | 815 Pontiac. see) 50 15 | 397 | 3-64 N 
Elisworth. ........ 70 $4 1.00 Grand Cane........ 82 28 53-2 | 8.10) Northampton... .. 61 | | 41-7 7-30! Pulaski* cooel 14 | 37-0 | 3.42 N 
Emporia*.........+ 67 12 | 38-4) 1.80 Coteau ...... 83 30 2 | 2-85! North Billerica....| 66 18 | 42.6 | 6.78 Rawsonville 60 17 | | 2.65 
Englewood *....... 68 18 | 38-2 | 0.68 8 26 | 54-7 | Plymouth®........ 21 45-6 | 6-02 § 12 2.82 0: 
Ft. Leavenworth(1) 66 9 | 40-0/ 293 Houmal......... "| 30 | 55-3 | 3-25| Princeton.......... 5-99 | Roscommon....... 3 2.28 Pr 
Ft. Leavenworth(2) 60 8 | 36-6 2.24 Jackson Barracks... 85 33 «59-2 | 1.53 | Provincetown...... 61 | 2 | 46-1 | 4-71 || Saint John’s .......| 60 14 | 38-2) 3.65 Sa 
Fort Riley .. ..... 63 il 38-1 | 1.50 | Jeanerette ........ 89 31 60.2 | 3-40 Randolph .........+-. 6.81 || Standish........... 58 10 | 37-9 | 3-5! Su 
65 10 | 36-9 | 2.02 (2)T. 85 30 6-2 3-64 | 43-6 | 7-22 53 6 | 36.7 | 2.67 Se 
6 10 37-4 | 2.61 Charlies ...... 82 2 51.6 | 3-50 | Salem(1)*...... 60 I | 42-4 2. st 
Gorham 3-00 Liberty Hill.......; 82 52.0 | 7-18 | Salem (2)..... South Albion g 53 18 | 39-4 W 
GOVE 84 25 54-7 | 3-53 | Somerset *...... 66 | 18 | 45-2 8.91 | Traverse City(r).. 55 15 | 3655 3-23 Ww 
Grainfield*......... 65 0.20 | Mandeville........| 83 30 | 55-8 | 3-98 | South Hin ham.. | 42 6-41 | Traverse City(2)...| 57 15 | 35:2 | 4-0! WwW 
72 17 | 39-6, 1.80 Marksville*r..... 87* | 28 | 54-9 | 3-43 | Springfield Armr’y.| 62 20 | 42.4 | 5-66 Thornville. .......| 60 Ir | 38-9 | 3-79 Ww 
66 0. 10 Meare pee | 83 28 | 555 3-17 Feunton 65 19 44-5 52 19 | 36.4 | 3.67 
alstead ...... 68 ir 37-9 | Melville t....... 86 29 | 54-1 | 1-73) Taunton(2)........ | 65 13 | IOTINA.. Ca 
nsville®......| 68 8 | 35-5 | 0-88 79 28 | 66 14 | 44-3 6-59 59 Ir | 38-4 
ays City®....... ++| 70 TZ 1645 74 28 SI. 6.5 aitham ....... C1GON 2. 0 
Independence*..... 72 14 | 39-7 | 1-88  Natchitochesf..... 78 24 | | 8.30] Wellesley ......... 65 | 14 | 42-6/| 6.39 | West Branch....... 55 10 | 35-2 Fo 
Clty... 2.28 | New Iberia.. ......| 89 32 | 60.5 | 1.20) Westborough*.....| 66 | 17 | 43-6 | 6-30) Williamstown .....| 60 3° | 39-8 | 3.73 Fo 
Kanopolis 60 39-1 | 0-45 Plaquemine 85 25 | 53-1 | 2-37 Williamstown 64 17 | 39-6 | 4-20 Ypsilanti(1r)......./ 55 13 | 35-9 | 2.90 Fo 
69 14 | 30-3 Hache * | 5-85 ‘ss (3) 66 17 | 33 2.49 
WIN OTt BAGS... 40 | 03-3 | 2-05 orcester(1)*..... | 62 17 | 41-0 | 5-97 Minnesota. 0 
La Harpe ® 16 | 37-2 | 1-73 | Shell Beach... 9 | 40 | 57-3) 4-80) Worcester(2)...... 64 Ig | 42-8 Parmington. Fo 
73 12 | 99-4 | 2-72 || Trinity 83 26 | 53-0 | 3-60| Muzatlan........... 82 | 67 | 0-02| Fort Ripley 0. 32 Ki 
60 14 | 188 | 28 | 54-6 | 3-36) Mexico...... ...... 73 | 37 | 57-9 | 1-16) Fort Snelling...... 60 —7 | 30-2 0.44 Po 
64 10 38-0 | 0.40 Maine. Topo C hico*........ 79 55 67-3 | 0-17 Grand Me madow*.... 5s —4 27-0 0.92 Vi 
Manhattan( 2-06 Bar Harbor .........60 | 18 | 41-6 | 6.25| Topolobampo......| 77 60 | 69-7 | 1-95 | L. Winnibigoshish.) 55 —1o | 24.6 1.03 
Manhattan(2)...... 66 ir 35-2 | 2-23 || Belfast®............| 59 | 23 40-3 |. Michigan. | Leech Lake 56 —18 24-3 0-92 All 
Marmaton *........ 71 13 | 1-77 Farmington 20* | 35-3 | 4-52| Albion(1)..........| 57 14 37-9 | 4-99 Minne sapolis *......| 28.2 1.08 Cra 
3-7 .ennebec Arsenal .| sg 1S | 37-2 | 5-48) | | 2. Morris ...... — 6. 0. 
Minneapolis ....... 60 BO 65 59 | 16 38-3 4-85 | 14 | 37-3 S38 | oa 
cones 62 @6O Orono 59 19 38.6 | 4-50/ Ball Mountain..... 60 12 37-4 | 1-76 | Owatonna...... $3 | 27-5 | 2.48 Fai 
0&66 | Petit Menan *...... | 39-0 55 14 39-0 | 3-26 Pine River......... 48 —I0 23-6 0.53 Fal 
70 10 9 0. 66 West Jone sport.. | 50 20 41-3 |- 55 2 49-9 2.3! Pokegama Falls ... 23-0 1.30 For 
Ogallah * 0. 40 Maryland. Bell Branch*....... 58 12 | 37-3 || Red Wing........ §2 —2 31-0 | 1-32 For 
7 38.2 | 0.37 | Barren Creek Sp’ gst) 73 23 50-9 | 6.36| Benton Harbor..... 62 | 42-4 | 3-78 0-45 For 
ichfield®... 70 20 | 40.0 | 0-22 | Cumberland(r). 66 | 2 | 41-8 | 5-34] Berlin®............ 59 | 13 | 38-6 | 3-13) Rolling Green ..... 52 27-6 | 2.40 For 
74 15 40.4 | 0-52 rland(2). +| 76 46.6 4-42 n Springs*.. 1% 38:5 4-03 harles *j....| 57 I! 25-4 1-45 Pre 
BOGAN ©... 6 16 oO. +23 | 70 2 45- | -6 | 3 | 
Se 7 1.12 Buchanan.......... 56 37-9 | 5-60 || Aberdeen?;....... .«| 80 20 | 48-9 2.96 Gen 
62 12 | 36.0 | 2-48 | Galenat*......... 29 | 47-5 |10.17 | Calumet ........ 12 | 30-6 | 1.68 | Agricultural Col’ ge 79 | 24 | 49-8 | 4.18 Ger 
60 | 14 | 35-0 025 | Gambrills*......... | 32 | 45-4 | 4-17 Cassopolis ......... 18 | 37-7 | 4 Batesville t........| Bo | 22 | 50.4 | 4-86 Hay 
Victoria® ..........| 1.20 | Jewell........ | 30 | 47-6 | 6-55 | Caldwell............ 50 | 8 | 33-4 | 2-82 | Boonevilled*...... 73 | 49-4 |. Ho\ 
Wakefield . 1.72 | Leonardtown ...... | 29 | 47-3 | 5-27) | Charlevoix......... 55 | 17 | 2.84 84 24 | 53-2 | 3-40 Ker 
Wa Keeney * 64 | 17 | 393 1.05 - | 66 | 25 44-7 ~ 4 | 35-2 | 2.44 2m | | 4.53 Lex 
Weskan*........ +++| 64 | 22 | 35-9 | O30 Massachusetts. | | Solon aeneine necenek | 58 14 | 355 4-10 || Fayette............| 87 26 | 53-5 | 3-45 Neb 
Wilson ®...........| | 12 | | 2-33 || Amherst........... 62 | 15 | 42-2 | 6.55| Columbiaville. ....| 58 | 10 | 37-6 2-25 | Greenville..... veel 81 28 | | 5-92 Nor 
Blue Hill | 6 | 16 rip Crystal Falla ss | 4 | 287] on Holly Springs (1)*. 74 24 5-35 Plat 
Ashland*f....... cieeees| 16* | 40.8 | 4-03 || Blue Hill ( base) . és | 18 | 43-1 | 6.16] Deer Lake ......... | 8 10 es 2-40 | Holly Springs (2)t.. ‘| 7o | 20 | 47-6 | 4. Rav 
Bowling Green ... 76 | 19 | 48-1 7-90 Hill( valley ). 66 14 | 42-1 | 5-64 Tawas . 10 “7 4 BE 
7-72 | Brewster ..........| 64 | 20 | 45-4) 5-67| Evart. 4 | 12 | 32-9 | 1-97 Laket........ 82 20 | SI-7 | 1-73 Syra 
Canton®...... 76 43-8 ambridge (7)..... | 6 20 «42. » 51 | 37-3 | s0gto | | §6- 3 ee 
Falmouth 5-87 | Fort Wayne........ | | | 39-8 | 2.37 | Macon (2)t......... | 86 3° | 54-4 | 0-70 Wes 
Falmouth go | | 41.2) §-84 | Cotuit.......... +++| 60 20 | 44-2 | 5-44! Fremont*.......... | 14 | 35-6 | 2-27 || Moss Pointi.......| 67 | 32 51.2 1.26 
Frankfort .| 6-36 | Deerfield®.......... 16a | 14 | 40-6 | Gaylord..... | 6 | 30-3 | 1-72 || Natchesf......... -| 88 | 22 | | 4-08 Batt 
Frankfort (2)...... 78 | 16 | 42.5 | 6-82 | Dudley .......... «+| 60 14 | 40-8 | 4-10 | Gladwin............ | 65 = 3 | 354 | 3-54 Okalona f¢..........| 84 | 20 | 50.2 | 2-30 Beo 
78 | 22 | 46-4 | 7-13 Eiver 60 | 21 | 44-0 | 8.29) an and Rapids sooe¥e 153 | | 37-6) | 
Millersburgh *t...., 72 | 19 | 46-6 | 6.21 Fitchburg(1)*..... 61 | 16 | 39-5 | 6-22 Gulliver Lake......| 50 | | 32-2 | | 79 26 | 51.0 | 6.34 
Mount Sterlingt... | 17 | 41-6 | 4-63 64 16 | 40-9 6-74 62 | 14 | 40-8 2-99 paces 234 | 45-8 
Newport Barracks . 71 14 42-0 | 6.28 ‘ramingham ...... 65 17 43-4 | 0-2 OO | 2 | | 2-7 (1) -+| 85 23 | 52-0 | 4-94 ot! 
72° 10 | 40-7 | 6.64 40.3 5-9! | | 12 | 4-4 (2)t..| 82 22 | 53:7 
ducaht...... wroton ...... I 1.6 | 6.67 | Hayes........... eee -2 aZ00 City ‘alis 
Princeton .......... 6sd | 20 | 43-4 7-43 | Holyoke........... 62 | 16 | 42-6/| Hillsdale ........ 56 | 17 | 38-4| 2-56| Boonvillet....... Teco 
Richmond t........) 75 17 | 44-3 4-32 | Lake Cochituate...) 65 8 41.8 | 5-79 | Highland Station | 58 14 | 37-4 | 2-36) Brunswick........ 65 10 | 37-2 2-09 Toan 
Shelbyville t.......| 75 | 16 | 42-4 | 6-73 Lawrence ....... ooo} ES | 16 | 6. 48 | 158 | 9g | 35-6) 2-82 Carthaget..........| 10k | 40.1k 
Williamsburgh 5-73 Long Plain*®..... 64 ' 17 | 44-6' 8.77 Kalamazoo......... 57 ' 15 | 39-0' 2-20! Excelsior Springs*.' 65 10 | 35-7 233 
rii 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
Temperature. Temperature. Temperature. Temperature. 
(Fahrenheit. ) (Fahrenheit. ) s | (Fahrenheit. ) = )is 
Stations. = Stations. Stations. = Stations. | 
a = |e | & = = |e | 
Missouri—Cont’d. ° ° ° | Ins. N.Hampshire—Con. ° ° ° Ins. | New York—Cont’d. | o ° Ins Ohio—Cont’d. | ° | Ms. 
Fayette 70 | 39-4 | 3-24 | Berlin Mills ........58 | | 40-4 3-92| Palermot... © | | 39-1 4-11 New Alexandria...) 67 | 41-4 | 4.63 
Frankford (1)*.....| 61 6 36-0 | 4-73 | Concord........... - 66 16 40-4 | 4.98 | Palmyra*® | 20 | 68-2 New Comerstown..| 66 19 40-1 | 4-44 
Glasgow .....+..+++ 70 10 | 38-4 2.66 §7 12 | 36-8 | 4-76) Pendleton C entre ®. 22 | North Lewisburgh.| 64 16 | 40-6 | 4.20 
Grand Pass ........ 69 12* | 38-6 | 2-80 Hanover(2)........' 59 | 4 | 37-4) 4-51 | Perry City | 60 | 12 | 37-9! 5-30 Overtin 65 Ir | 39.9 | 2.42 
60 8 | 35-6 | 2-07 Manchester(1).... 64 16 | 40.8 | 5-23 | Plattsburgh B’ks..| 60 | 14 | 39.0/ 2-57) 0.8. U niversity . -+| 6 21 | 40-7 | 3.71 
Harr isonvillet*. +++| 69 | 12 | 36-8 | 2.92 | Manchester(2).... 62 | 17 | 41-9 | Potedam | 61 14 | 36-1 | 4-10 | 16 | 36.8 | 1-95 
6-25 | Nashua *...........| 65 15 | 41-3 5-65 | Queensbury*.. ... | TS 36-6 | | 2.53 
Ironton 70 16 | 42-8 | 5.50 | Newton............ 67 17 | 39-6 | 7-67 | 57 16 | 3-0] §-35 || Poland 18 | 39-7 | 3-77 
Jefferson Barracks. 7 14 | 42-8 | 3-75 | NorthC hesterfield. 56 7 | 33-6 | 5-81 | Saranac Lake f..... 6r | 13 | 35-0/| 2-21 || Pomeroy ........+- 71 23 | 45-4 | 37 
Kansas City ....... 68 | 1ro | 39-1 | 2-87 | North Conway..... 60 13. | 37-7 | 5-42 | Savonat..........+. | 59 IZ | Portsmouth (1) f 4-19 
Lamont*........... 70 10 | 42-8 1.80 | North 7-4 | 4-61 | Schenectady ....... | §9 | 43-2 4-17 Portsmouth(2)....| 76 18 | 43-7 | 4.22 
Louisiana Bridget. 2-74 Plymouth...... 58 16 | 36-9 | 4-66 | Setauket .......... | 64 25 | 46-3 8.03 | Salineville®........)... oo] 20 | 
Marshfield. 60 Shaker 60 15 | 36-5 4-13 | South Canisteo*...| 58 14 | 39-9 | 6-35 | 18 | 41-3) 0.20 
Miami ...... Stratford...........| 65 13 | 38-2 | 3-66 | South Kortright*f.)..... 15S | 39-3) 4-42 | Shiloh ®...........+| 62 16 | 40.0) 3-75 
Nevada cee 3-44 W: alpole 62 13. | 37-3 | 5-67 | Spencerport... 39-9 | §-13 | Sidney?............ 62 16 | 39-8 | 6-56 
New tiaven”....... | I7 2-0 5 5-9 4-43 2 It I. 2-4 
Oak Ridge*...... 68 | 22 | 43-0 | 4-30 || Allaire .... 68 18 | 45-3 Watervieit Arsenal) 63 18 5-65 ppe r Sandasky...| 64 15 40.8 2.76 
65 | 16 | 41-4 Asbury Park ...... 62 22 | 45-6 5-80) Wedgewood*....... 60 18 | 39-5 | 4-88 | Vienna®m......... 62 15 | 39-1 | 1-71 
Princeton*.......+. 63 to | 39-8 | 3-35 || Belleville.......... 11-45 | West Point .......- 64 12 | 42-8 | 8.08 Wapakoneta....... 62 39-9 4-65 
Saint 67 44-9 8.16 White Plains *..... 62 | 24 | 45-4 11-66 | Wauseon........ 62 | 38-1 | 3-67 
Saint Josepht.........../.. 2-60 Billingsport L. 60 | 26 | 46-2 ..... | Willet’s Point ..... | 63 23 45-0 10-28 | Waverly ........... 74 21 | 44-5! 4-40 
Sedalia ..... 72 | Q | 41-5 | I-99 || Bridge ton®. 65 28 | 44-4) 7-99) North Carolina. | 5-05 
Steel ville 78 16 | 41-6 | 2.84 | Cape May C. H.....) 69 25 | 49-6 | Asheville (1). --| §-06  Westerville........ 67 19 40.6 | 3-69 
Warrensburgh*.... 66 36-7 | 1.36 Egg He arbor C ity . 66 19 | 45:4 7-71 | Asheville(2)....... 72 15 45-3 | 4-72 | West Milton*...... 67 20 | 42.8 | 7-62 
Warrenton*. 15 | 309 66 20 «45-0 | 7-26) Chapel BI 23. | 3-23 Weymouth...... 2-59 
Willow Springs 7§ | 1§ | 43-0] 5-43 || Gillette..... 65 17 | 44-4 10-19 | Charleston........+.|... 5-39 Woostert....... 65 16 | 39-3 | 3-53 
Wither’s Mill*.....)..... 60 13. 40-5 10.72 | Clear Creek*....... 70 18 47-4 | §-40 | Yellow Springs ....| 64 | 17 | 40-4 | 4.55 
Montana. Highland Park..... 66 20 | 45-0 7-97 Douglas 68 15 | 44-4 | 3-20 Youngstown ..... 64 17 | 42-7 | 2-71 
Camp Poplar River. 63 \—23 | 24.3 | 0.19 7-40 | Franklin® ......... 79 | It | 44-7 | Zanesvillef.........|... 4-65 
0.40 | Imlaystown*....... 65 22 | 45-4 | 7-19 | Goldsborought....| 82 | 27 | 56.0 3-05 Oregon. 
Fort Assinniboine. 63 \—14 | 0-20 | Jersey City........ 64 29 40-4 | Hot Springs........ | 70 | Albany t..... 63 32 | 45-3! 2-95 
Fort Custer........ 64 6 | 32-6| 0.12 Junction....... 8.56 | | 71 23 | 47-0 | 6.40) Ashland®.......... 60 26 | 43-5 | 2-45 
Fort Keogh ....... 65 |—3 | 29-4 | 0.35 | Lambertville*.....\ 64 | 28 | 46.4 8-24 Louisburgh*....... 74 20 | 47-8 | 2-90 | Bandon *........... 74 32 | 50-8 | 5-65 
Fort Logan f......- 55 |—8 | 25-0 | 0.15 Locktown 63 20 «43-2 | 9-66! Lumbertont.......| 82 20 | 54-6 | 3-51 | Beulahf..........+. 60 7 | 37-0 0-99 
Fort Maginnis ..... 67 5 | 34-8 | 0.92 | Madison ........... 64 17 | 43-7 10. 20 | Marioné.....+..++- 72 | 19 | 44-2 | 3-47 | Cascade Locks..... 60 JO |ecceee 6.80 
Fort Missoula eouee 59 oO 28-7 | 1-21 Moorestown SL cocee] 23 44-8 | 7-02 | Mount Airy........ 74 21 47-6 | 4-48 | Corvallis........... 63 33 45-4 | 2-98 
Fort Shaw ........- 67 4 | 37-3| 0-10 | Newark...........- 66 25 | 45-6 | 8.87 | Mount 4-67 | Creswell ........... 66 26 | 45-6) 5-58 
Galpin | 0.16 New Brunswick (1) 65 TF 8.49 | Mount Pleasant 80 1y | 49-8) 5-95 East Portland...... 58 GO 3-04 
Glendivet........-- 64 —14 | 27.4 | 0-05 | New Brunswick (2) 65 | 45-7 | 8-37} Momroe 78 | 22 | SI-4 5-48 | Ellensburgh .......|... 6-76 
O03 64 27 | 48-5 | 4-70) 7 20 | 46-3 62 30 | 49-6! 3-23 
‘owder e 28. 0.14 . 6 25 47-4 8-79 | Murphy..... 75 5.62 
Virginia City ......| 52 29.8 |}o.40 Plainfield..........) 65 18 | 44-9 11.13 New Berne! 78 24 | 55:4 3-59 | Grant’s Passt...... 72 24 | 44-4! 5-74 
Nebraska. } Princeton..........| 64 24 | 44-8 | 7-10| Raleigh............ 83 25 | 53-0! 1-95 | Grass Valley....... 56 18 | 37-6 | 0-56 
Alliance?t.... 7 © | 34-1 || 65 7-62 | Salisbury .......... 73 24 | 52-0 4-96 | Heppnerf.......... 65 | 23 | 42-8 | 055 
Ansleyt .......+++. 2 32.2 | 0-80 Readington *....... 72 26 48-9 | 3-00 Hood River ope 60 | 2 43-2 | 3-1" 
Ashland ........---| 58 | 8 | 35.2| 1-71 | South Orange...... 65 20 | 44-3 |11-37 | Soapstone Mount*.|.....| 18 | 47-2) §-50 | Huntingtonm...... 56 | 15 | 37-4 | &75 
| § | 32-3) 2-16 74 | 43-6 | 9.32} Southern Pinest...| 79 | 36 | 58-4 | 4-20 || Jacksonville....... 67 | 28 | 45-8 3-87 
Creighton 58 | o | 283/071 | Trenton*........... 64 | 30 | 48-0 | 7-75| Wadesborough f. 78 22 | 53:4 3-25 Jordan Valley ..... 59 | 11 | 35-0} 
Culbertson Union 64 22 | 44-1 Weldont..... 78 | 24 | §1-9| 2-63 || | $4 | | 33-1 | 2.06 
David Cityf..... +++} 60 | © | 24.0] I-30 Woodbury .........| 66 | 26 | 47-1 | 9-44| Winslow*......... 79 | 25 | 53-2) 2-80) LaGrande....... --| 50 | 23 | 40-2] 3.62 
De Soto | 7 | 33-2 | 1-38 New Mexico. North Dakota, | Lone Rock .... ....|...+. 0-66 
Fairbury ..... 57 B® | 0.66 || CHAMA 1660) Davenport......... | 58 |—5 | 25-8 | 0.19 |) MeMinnvillef...... 64 29 | 44-0 | 4.13 
Fairfield ..........- 52 7 || Coolidge 60 6 | 37-6 | 0.30} Fort A. Lincoln....| 64 |—12 | 25-0 | 0-08 | Mount Angelt..... 63 | 28 | 45-0 | 3.70 
Falls Cityt....... 5t | 20 | 38.1 075 | Deming*..........+| 76 30 | 52-4 0.80! Fort Buford ... .... 6t |—28 | 24-3 | 037 Nolin 638 | 18 | 42-6| 0.78 
Fort Niobrara. .... 54 | 28-1 | 0-60 | Fort Bayard ..... 72 18 | Fort Pembina......| 63 |— 8 | 26.0 0-15 | North Powdern....) 50 5 | 33°4| 0.57 
Fort Omaha .....++! 60 | 4 | 337 | I-40 Fort Marey pain 6r | 9 | 331 | 0-23 Fort Totten ..... ++| 58 |— 8 | 24-9 | 0-19 | Pendletonn........ 64 22 | 41-9 | 0.42 
Fort Robinson..... 67 | © | 32-4 | 0-38 || Fort Selden........ 77 | 17 | 45-8 | 0.67/| Fort Yates........ — 0-07 Saint Helens....... 66 30 | 47-1 | 5.04 
Fort Sidney ....... 65 | © | 32-9 | 0-00 | Fort Stanton......./67 | 8 | 38-4 | 0.89| Gallatin. .......... | GO | 23-4 Silver Lake ........ 60 9 | 35-3/ 1.48 
Franklin ...... ot GR 6 || Fort Union ........ 58 | 8 | 31-4 | 0-45/ Napoleon.......... 59 |\—7 | 25-8 | 013 Siskiyou*.......... 68 | 33 | 47-4! 3.90 
Fremont*..........| 58 7 | 33-1 | 0-28 Fort Ww ingate...... 70 | 2 | 37-7 | 0-47 New England City..| 61 |—2o | 25-7 | 0.07 PelOCAKCE 
Grand Island........... | © | 25-4 | %75 Gallinas Springs t..! 64 | 12 | 40-5 | 1-85 | Stee 63 |—13 | 26-4 | 020) The Dalles......... 60 21 | 40.4 1.27 
0- 02 70 | 14 | 42-0/ 1.20 Ww 17 —4 | 27.0] T. 48-5 | 6.23 
yenoa SO | I 32-1 | I-30 VORZAST 60 | Ww. | CrTnonia see, 62 44-0 |..... 
Geringt. TTT 65 6 | 33-6 | 0.26 Lordsburg*........| 70 28 | 45-5 | 0.02 | Akron......... 65 | 16 | 40-6 | 3-09 | Weston 63 | 23 | 41-6/ 0.68 
Hay Springsi.......64 |—6 | 28.0 0.28 Las Lunasf..... 68 | 26 | 39-3) T- | Ashland®........... 163 | 17 | 399) 3°75 Pennsylvania. 
OWE .... SO | | 36.8 | || 3-00] Athens ..... 72 | 18 | 41-8 4-55 Allegheny Arsenal.) 7o | 21 | 42.6! 4.40 
Kennedy t*.......-| 68 | o | 36.1 | 1-10 |) Red 0. 50 Bangorville .. 64 | 16 | 38-5 | 3-59 Altoona........ 62 25 | 45-8 | 4.02 
Lexington® .......-|63 | 3 | 33-6 0.35 | Roswellk....... §8 | 12 | 32-7 | 2-90| Be llevue *.... 64 | 14 | 39-2/| 2-57 || Annville ........0. | 
13 2.66 Springer 1643 Bement 0606 | 26 | 44-2 | 3-25 19 | 43-5 | 6.56 
2.2 | New Yor: ucyrus ®........ ee! 13 | 40-0 ethlehem ........| 21 5-0 | 8.748 
Nebraska City ..... 64 | § Adelphia Academy 2-83 | Blooming Grove*..| 60 | 10 | 
North Loup*t .....| 58 | 2 | | 0.69 (Brooklyn) 64 | | Cantont..... FO 1 | 40.8 | 3-83 | Blue Knob*........| 60 12 | 36-1 | 9.70 
60 | | 28.2] 0.78 | Alfred Centre....../ 58 | 14 | 36-9 | 3-48| Carrollton... 18 41-5 | 4-99 | Brookville 3072 
62 | | 30:5| 1.50) Angelicat........... 59% | 8 | 381 | 4-27 | Celina............ 64 20 | 41-3 | 3-46 Cannonsburgh.....| 69 | 19 | 39.8! 4-91 
Plattemouth 1-02 || Ardenia®........../ 63 25 | 44-7 | 8-24 | Circleville(1)t.. 6-07 | Carlisle.......... +-| 63 | | 9-03 
Ravenna..........-+| 65 | 4 | 32-6 | 095 || Auburn ............| 68 24 | 41-8 | 6.07 | Circleville | Catawissa.......... | 67 | 22 | 44-3) 6&9 
Bargent O72 |, Boyd’s Corners*...| 63 | 24 | 44-6 8-o1 | Clarksville. 71 17 | 40.0 | 4-96 Centre Valley...... 171 | 27 | 46.1 7.88 
Saronville........-+| 55 2 | 29-9 | o-12 || Cantont........... 62* 13 | 35-4 | 3-59| Cleveland..........| 66 | 18 | 42-2 2-91 | Chambersburgh..../ 68 | 20 | 41-1 | 5.73 
Syracuse *......... 61 9 | 35:5 | 042 Cen’l Park,N.Y.C’y| 63 | 25 | 44-7 |10.00/ College Hill . = 67 | 14 | 43 8 | 6-42 Charlesville 5 16 39-5 | 5-03 
Tecumseh fd 55 2 | 34-9 | 0.60 Constableville *.... 57 | 10 | 35-6 6-26| Columbus Barracks! 70 | 20 41.6 | 3-74 Clarion(1)f 
Weeping Water*...| 63 | | 31-7 | 2.62  Cooperstown*.....| 57 | 14 | 37+7 | 3-50 67 | 19 | 41-5 | 4-05 Clarion(2).... 66 | 16 | 43-0 | 3-73 
60 | 30.8 | 1.50 David's Island .....| 63 | 22 | 44-1 | 9-79 Demos 69 | 19 | 41-3 | 5-42) Coatesville ........| 68 19 | 42.7 | 8.60 
65 Ir 31-0 | 0.42 || 63 | 18 | 40.0| 17 | 41-2 | 2-87 | 
mest Point ........ | 18 2-20 -|6r | 16 | 42.0) 4-19 Findlay | 63 12 | 393 WOR 63 | 12 | 39-1 4-00 
Nevada. | Factoryvillet.....| 60 15 | 39-1 5-90 | 63 | I9 | 41.2 | 2-40 Coudersport .. | IO | 41-5 3-80 
Battle Mountain*..| 59 23 | 40.1 | 0.00 || Fleming ®..........| 59 | 16 | 39-3 Garrettsville....../ 66 | 6 | 38-3 | 2-55) Drifton. ........++.| 60 | 17 | 401 7-39 
Beowawe(1)*....... 53 | 18 | 36-6 0.05 Fort Columbus ..../ 63 | 27 | 46-6 9.27 Georgetown.......+| 74 | 4! 3 || 1005 
Brown's * 18 | 43-5 | 0-15 Fort Hamilton....) 65 | 22 | 46.7  8-30/ Granville .......... 66 18 | 39-8 | 4-50 | Dyberry ........... | 64 | | 37-8) 5-80 
Carlin®............-| 56 | 10 | 33-8) 0-40 Fort Niagara.......)65 | 23 | 42-7 | 3-55| Gratiot*........ 20 | 41-8 | 4-92 Eagle's: Mere.......| 60 | 16 | 37-3 | 9-27 
Elko 56 | 18 | 35-6 | Fort Porter 59 | 19 | 40-4 | 4-47 Greenville ....... 18 | 393 | 4-03 || Hastom.. 24 9- 90 
Fenelon*.......... «| 60 20 | 37-9| 0.30 FortSchuyler......| 64 | 17 43-9 | 9°84 Hanging Rock . | 18 | 42.2 | 3-79 Edinborough . 63 | 17 | |. 
| 44-6 | 0.05 Port adsworth ..| 64 44:8 | 14 38-5 60 | 41-7 | 5.15 
awthorne (1 ade 28 5. 0.00 FONCVS 41.1 4-35 UGBON sof Nesham 
Hot Springs (1). 65 10 | 0.00 Hess Road Stat....) 62 18 39-8 15-23 | Jac ksonborough .. |68 | 1§ | 39-7 | 4-12 || Franklin® ......... 60 | 12 7 
Humboldt (1)*..... 62 15 | 390-7 | 0-10 Honeymead Brook*| 63 | 11 | 40.0 | 4.88 Jefferson....... eves | 65 | 17 | 395) 4-29 Frankford Arsenal./ 65 | 21 | 45-4 | 8-00 
Palisade ...........| 58 17 | 38-9 | 0.36 Humphrey 60 | 19 | 39-8 | 4-51} Kent 65 | 16 | 41-4 | 2-80) Frederick......... 
| 19 | 39-0] I-10 | 14 | 40-3 | 3-94 Kenton *f........+-| 71 | 20 | 40-6 | 3-60 Freeport t 5-37 
Tecoma*.......+++: 55 | 20 | 36.6/ 0-40, 60 14 | 40.0 | 3-35 | Logan 73. | 20 | 41-2 §-11 | Germantown....... 63 25 | 45-6! 7-73 
* 58 I2 | 35-7 | 1-52 | Lyons. 70 | 22 | 40-9 | 3-90} Lordstown.........| 64 | 16 | 40.2 2.21 | Getty 66 | 20 | 40-6 | 6.47 
Wadsworth*....... 65 18 | 42-9) 055! adison Barracks 62 2 | 36-7 |10-02| Mansfield 3°85 | Girardville........| 65 | 21 | 41-4 [10.16 
Winnemucca*...../ 53 | 15 | 35-5 | 0-10/ Middleburght..... 60 16 | 40.2) 4-.45| Marietta(1)..... 4-71 | Grampian Hills.. 58 16 | 38-3 | 3-86 
New Hampshire. Nineveh *.......... 82 12 | 40.2 | 7-85} Marietta(2)........| 73 | 22 | 43-3 | 5-46 | Greensborough 7-50 
Antrim ...... 4°82 || North Hammond 56 | 15 | 37-3 | 3-80| McConnelsville....| 72 | 18 | 42-7 | 4-37 Greenville......... 67 | 16 | 41-5 | 2.72 
Berlin Falls........' 54 ' 1 33-1 '...-. Number Fourt....! 55 | 33-7 5-26 Napoleon tm.......'60 ' 16 ' 41.0 3-02) Hollidaysburgh....' 67 18 41.3 6.00 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
j 
| (F eit. s ‘ahrenheit. ! fahrenheit.) | = | ‘ahrenheit. ; 
mig | & | Rix Riles | siz izié 
Pennsylvania—Con.| ° ° | is. Tennessee—Cont’d. o}o | Ins. Utah—Cont’d. ° ° ° | Ins. Washington—Cont’d| ° o | | 
Honesdale ......... 6r | 1 | 41-2! 5.31 | Austint .........-.| 78% | 20 | 49-6 | 7-13 | Fort DuChesne ..... 55 | 4 | 29-6! 0.05 || Vancouver B’ks ...| 67 28 | 40-3 | 3-20 
Huntingdon........ 65 | 17 | 6.65 | Bolivar (2) t........ 174 | 20 | 49-2] 0-70] Kelton®............ 56 | 16 | 35-1 | || Vashon ............ 65 38 | 48-7 | 
66 | 14 | 40-8/ 5.20 Brownavilleft...... | 78 I-34 West Indies. 
Johnstown......... 67 19 | 41-4 533 | Carthagef ......... | 8.04 | --| | zo | 33-3) T- Hamilton, Bermuda) 78 62 | 71-0 | 0.60 
Kennett | 44-0 | 8.92 | Charlestont. ...... | 71* 9g | 30-2} 0.33 || Havana, Cuba...... | 88 63 | 75-6 | 2-36 
Lancaster ..... +++ 65 20 | 43-2 | 9-02 | Clarksville......... 75 | 22 | 46.7 | 7-22| Mount Carmel'*...|..... | 14 -4| 078 | Port au Prince, | 
7-61 | MountPleasantt...| 47 | 8 | 27-7 | 0.76 92 67 | 80.4 | 0.16 
| 57 14 | 38-1 | | CogHill............ 178 | 29 | 51-9 | 2-91} Nephif............ 55 14 | 34-8 | 0-28 West Virginia. 
Lewisburgh........ | 17 | 40.3} 7.13 | Columbiat......... 6-44 Ogden (1)*......... | 56 20 | 37-9 | 0-79 || Buckhannonf...... | 7.24 
Lewistown ........+| §2 20 | 39-1 | 4-09 || Covington(r)...... 75 25 | 48-4 | 7-43 | Ogden (2)..... | o-70 || Charlestonf........ | 5-69 
Lock Haven........ | 12 | 43-0 | 6.94 || Covington(2)f..... 174 | 25 | 46.2 | 6.15/| Park City..........|..... 66 22 | 41-6 | 5.96 
Lynnport .......... | 65 16 | 42-4 | 8.50 | Dyersburghf....... 76 22 | 47-0 | 8.71 | Promontory *...... 60 | 18 | 35-8| 017 || Kingwood*..:..... | 70 10 | 38-9 
2.67 | Fayetteville ..... 72 | 26 | 49-5 | 3-12] Provo of Be || Morgantown?...... 7-87 
Mauch Chunk......) 67 22 | 42.7 | 8.15 | Florence Station...) 71 27 47-8 | 7-16| Richfieldf.......... 62 | 7 | 023 || Oceana ...... ...... 74 23 | 44-6 | 5-43 
McConnellsburgh 66 22 | 41.4 6.51 | Grand Junctionf...| 77 | 20 | 48.3 | 6-74 | Saint Georget......! | 25 | 40-6 Pleasant Hill*.....) So 10 | 37+0 
Myerstown........ 58 28 | 41-5 | 9-99  Greeneville........ 74 20 | 45-8 | 3-32| Stockton...... 2 4-94 
New Bioomfield....| 64 19 | 41-0 | || 72 | 23 | 47-7 | 8 55| Terrace®........... 7o | 22 | 41-6/| 0.00 || 4-83 
New Castle........- 68 18 | 42-4 | 2.89 72 | 24 | 45-2 | 8-68) 17 | 39-6 | 3-50 
Nishet 22 I -7yo | Jacksborough ..... |70 | | 46. 6.23 | Seven Pines........ | 70 18 3.0 
Otteville 8.87 Kingston(r)....... 7-04 Burlin )-| 61 16 41-0 Tyler Creek 73 21 40-5 | 3-81 
Parker’s Landing? 4-00 | Kingston Springs..| 75 25 | 45-6 | 0-65 Chelses 39 | 2 | 9:71 
Petersburgh ....... | 69 I 41.4 | 7-16 || Leeville........... 75 | 23 | 47-4| 7-35 Cornwall 4 34-2 Wheeling?f......... 4-70 
Philadelphia....... | 65 2 Lewisburgh........ 72 | | | at | | Wisconsin. 
Philipsburgh f.....| 65 14 | 38.8 | 5.22 | Loudont..... 6.63 | Hartland $6 | 35-3 3-4 || Butternut*.........)..... — 4 | 23-8 | 2.73 
Pleasant Mount...|...... 17 | 36.5 | 6.05 | Lynnville.......... | 64 20 | 45-0 | | HE | 49S || 10 | 32-6 
Point Pleasant.....|... 8.63  McKenzie.......... 74 24 | 49-0 | 0-10 enburgh *...... 68 13 | 3-3) 7 1.49 
Pottstown 64 | 22 | 46.0} 9-50 || MeMinnville....... | 66 | 20 | 46.9 | 4-09 | 3-0 | 3-9! Delavan............ 2 | 33-3 | 169 
64 16 | 42-4 | 8.88 || Milan(r)........... 6 | 22 | 46.0 | 8-14} Saint |} 16 | 4 Embarrass*........ <8 4 | 30-9 | 
eading?..... OF 18 42-8 | 8.83 | Milan(2)f......... 78 | a1 46.8 | 7-28) Jaxtor River y*.. | 10 35-8 3°: Fond du Lac....... 54 31-0 | 207 
Rimersburgh ...... 64 16 | 39-4 || Nummelly 74 | 23 | 7-68) 3 | 6 37-6 | 5-79 || Grantsburgh ¢ ..... 50 — 3 | 29-5 | O55 
Salem Corners ..... 54 18 | 38.0 | 5-96 70 | 24 | 48-3) 3-50 sees |56 —5 | 27-6| 2.46 
Saltsburght ...... 5-43 iddleton........ ++| 78 22 | 47-6 | 8-29 Cem | ah | | Honey Creek*...... ‘ 2 | 35-0 | 1-2 
Selin’s Grove ...... | 65 25 | 43-0 | 9-13 Rogersville........ | 73 2t | 45-2 | 4-20) Virgima. 22 | 35-8 
Smith’s 9-06 || Rugby ..... | 70 19 | 44-2 | 5-45| Birdsnest*........ 23 3t | 51-6 | 5-05 || Madison........... | st 9 | 33-4/ 
South Baton........| 61 14 | 42-7 | 5-52 || Savannah .......... so 23 | §0-7 | Bolar 64 16 | 38-2 4-90 || Manitowoc ........| 57 6 | 30-2 | 2-97 
State College ......| 60 17 | 30-5 | 6-48 | Sharp's 3-95 | Christiansburgh 73 19 | 44-8 | 2-62 || Medford 1.70 
Swarthmore ....... 66 22 | 44-3 | 6.74 | Springdale.........| 75 | 22 | 47-3 | 6-00| Dale Enterpriset.. 75 19 | 460.0/ 5-18 || Neillsville*........ 54 — 4 | 25-7 jeceee 
Tionesta .....+.-+++ 68 18 | 39-7 | 4-20 | Strawberry Plainst.|.....)......)...++- 6.47 | Fort Monroe....... 74 29 | $2-4/| 3-57 || Oshkosh .......... 54 10 | 34-6 | 0.38 
65 20 40-9 | 6.12 | Trenton...........- i 44-9 | 9-83 | Fort Myer ......... 70 25 1-75 
oo] $5 16 | 39.9 | 5-84 Tullahoma......... 67 21 45-7 | 4-59 | Lexington f........ 7 21 2-36 
‘Tuscarora ....+ 64 23 | 43-7 | 6-68  Watkins........... | 73 28 | 48-7 | 6-75 | Liberty 25 45-4) §-a1 || Richland Centret...| 66 2 | 31-0] 1.90 
Uniontown .......+| 20 | 44.1 | 8.90 Waynesborough ...| 72 20 | | 7-42} Marioné........... 72 19 | 44-5 | 3-47 || Summit Lake!*....| 80 4 | 27-2 | 3-00 
3°53 Texas. Middletown f*..... 67 20 | 46.4)! 9-14 || Viroqua®........... 14 | 27-2 | 016 
Wellsborough *....| «6 12 | 38-3 9-07 | Austin(r)...... 79 34 | 55-4 | 4-62) Mossingfordt......'..... 27 «47-5 | 3-64 || Waucousta......../..... —2 30-0 0.65 
West Chester ...... 64 23 43-7 | 9-91 Austin (2) *.....+++| 78 34 | 53-8 |. Nottaway C. H..... 80 18 48-8 | 3-98 || Wauzeka*......... 62 10 
Westtown ........- 67 20 | 44.0 | 8.13 || Belton? .........00- | 84 27 | | 4-73 | Petersburght...... 7 24 49-4 | 4-21 Wyoming. 
Wilkes Barre ...... 166 18 | 42.0/ 6.39 | Benjamin.......... 85 21 | 45-2 | 2-12| Richmondt........ 74 SB | 50.8 | 0. 45 
| 60 13 39-0 | 5-02 Brady tj........+++| 79 22 50.1 | 3-87 | Smithfield *........ 76 28 51-8 | 3-37 || 49 —6 25-1 55 
York....+.+++ 68 23 | 43-1 | 8.28 | Bragoriat.......... 79 30 | 54-6 | 6-83 | Spottsville*........ 74 25 §-80 || | 0.25 
Rhode Island. Brenham? ....... ++| 82 33 | 57-0 | 4-99 | Staunton ...... 20 442.9 4-80 | Camp Pilot Butte..| 48 —11 25.2 | 0-80 
Bristol 61 23 | 46.8 | 6.01 Brownwoodf....... 76" | 26 | 48.8 | 3-95 | Summit............ 70 Camp Sheridan ....| 50 4 | 27-1 | 2% 
Fort Adams. ......| 67 20 | 46.0 | 5.10 | Caddo Peak*....... 75 25. | 47-9 | 3-03 | University of Va...).....)....00 ceeees 4-52 | Fort Bridger....... 54 —6 § 26-1 | 059 
Kingston(tr)..... ++| 62 17 | 43-5 | 7-52 Camp Eagle Pass ..| 86 26 | 0-90) Woodstockt.......'.. 4.29 | Fort D. A. Russell.) 62 —8 | 29.0 0-10 
Kingston (2).....+- 63 16 | 42.8 | 7.38 | C’pPefiaColorado..| 80 18 | 48.2 | 0.60 Washington. Fort Laramie...... 61 —3 | 30.8 | 070 
Lonsdale ........ 5-90 | Childressh......... 82 27 | 46.8 | 1-38/ Blakeleyf. ........)| 62 32. 45-8 2.66 | Fort MeKinney....| 64 12 | 32-5 | 
Newport 62 25 | 46-6 Columbia Station ft.) 80 30 | 56-6 | 4-92) Fort Canby ........ 69 38 5-87 | Fort Washakie....| 56 4 28-0 | 
Olneyville 67 22 | Corsicana(2)?f..... | 76 26 | 52-2 | 8-06) Fort Spokane...... 57 | —4 29-9 
Pawtucket ....... 6.85 CUCTOT 88 30 | 60.7 | 4-60/ Fort Townsend .... 60 31 45-0 5-55 || Saratoga*® .......... 58 —6 25-1 | 1-00 
Providence (1)....-. 64 23 | 45-2} 6.39 Dallas(2)f.........| 78 22 | 52-1 | 3-30) Fort Walla Walla.. 63 23 «41-6 | 1.10 || Sundance .......... 68 2 32-9 | 0-88 
Providence (2)..... 64 18 | 43-8 | 6.01 | Decatur ?.......... 79 24 | 47-3 | 2-60) 
Woonsocket .......| 63 19 | 43-1 | 6-29 | Duval*......... 32 | 54-6 | 4-85) 
78 | 24 | 55-4 | 2-58 | Epwortht.........| 74 | 26 | 44-2 | 1-24] Reports received too late for publication in October. 
Allendalet......... 78 22 | 57-0 | 2-45 Forestburgh*......|..... 32 | 55-8 | 3-00) 
Batesburght....... 78 22 | 54-7 | 3-64 | Fort Bliss..........| 76 | 
Blackville t.......- 78 24 | 56.5 | 2.50 | Fort Clark.........| 89 34 | 59-0 | 0.60 Arizona. Georgia—Cont’d. ° ° Jus. 
Branchville?t.......| 80 25 | 56-4 | 1-96 || Fort Davis .... ....| 78 20 | | Chiri Cahua Mts 1-42 | Camillao......... 
Cheraw 82 | 22 | 54-6 3-78 | Fort Elliott .......| 82 | 18 | 41-6 O-73 | Williams 0.30  Woolley’s Ford*../ 74 38) | 54-7 
Chestert........ eee! 82 3° | 55-2 | 0-66 | Fort Hancock . ....| 80 13 | 43-0 | 0.00 California. Indian Territory. . 
Florencet.........- 80 34 | 4-11 Fort MeIntosh.. ..| 81 32 | 50-6 | 0-50| almaden®.......... 87 47 | 63-5 | $66 | Woodward 525 
Greenvillet........ | 74 20 | 51.4 | 6-88 | Fort Ringgold ..... | or 29 | 60-7 | 0.04 [llinas. 
Greenwood f....... | 22 | 53-2 | 3-56 | Fredericksburgh?t.| 74 | 28 | 50-4 | 3-58| Bakersfield ........ 2-04 | Palestine .......... 8r | 30 | 50.9 | 233 
Hardeevillet....... 82 24 | 57-8 | 2-56  Gallinast.......... 83 26 | 54-3 | 3-34 | Beaumont*.......- 80 49 | 65-5 | 1-56 
Jacksonborough f..| 82 22 | 55-6 | 6-07 | Grahamf.... ...... 76 21 | 45-2 | 2-53| Borden*..... 99 38 | 62-8 | 3-42 | Augusta........ 32. 555-6 | 
Kingstreet.........| 80 30 | 56-6 | 4-00 | Hartley............ 80 8 | 35-2 | Dunsmuir*........ 38 | 56-9 20.15 | Wellington ...... 93 | 
Kirkwood ® 50.0 | 3-49 Hearnef..... 78 26 | SI-S | 6-40] Galt*......... 45 | 62-4 5-46 Kentucky. 
Port Royal*?.......| 78 32 | 50-4) 5-44 Houstont....... 86 28 | 54-4 2-94/| Martinez*......... 80 46 | 60.7 | 6.12 | Springfield......... 84 23. | «53-4 | 2-10 
Saint Georges f..... 80 24 | 55-8 4-00 Huntsvillef........| 81 54-4 | & 49 | Maryaville*......... 99 48 | 65.9 | 5-87 Mississippi. 
Saint Matthewsf...| 84 24 | 56-3 2-98 | LaGrange? ........|...+.| 28 | 57-0) 4-54| Ontario®......... Go | | 2078 | QE 
Simpsonville ...... 8 20 50.5 2-68 Lampasast......... 73 26 51-6 | 3-21 | Pleasanton *....... 82 48 | 62-7 | 3-63 Nebraska 
Spartanburgh(1)...| 78 18 | 49-6 | 5-52 | LongviewT.........| 80 | 26 | 51-6 | 955| Porterville*.......107 | 50 | 68-7 | 3-41 | Falls City..... 6 | 37°7 
Spartanburgh(2)f..| 78 24 | 53-4 5-88 | Lulingf............| 78 30 | 54-7 | 5-93 | 98 45 | 66.0 | 3-60 Nevada 
Statesburgh ......| 77 25 | 54-3 | 2-80 | Menardville*f...../ 76 27 | 48-2 | 1-75 | Tehama... ... | Carson City........ 88 22 | 48.0/ 1.08 
South Dakota. Mesquite Faenevevees! 78 24 | 49-9 | 4-79) Colorado. Hot Springs * coocee!l 74 27 51-3 T. 
Alexandria.........| 58 |— 3 | 289 |...-. Miami f.........+++). +| | Cafion City.......... 29 | 54-5 | 1-18 Utah. 
Cantoa ...... $6 | 31-6 1.08 | New Braunfelst....) 8 | 30 | 503 | 4-73| Julesburg......... 90 | 24 | 45-5 | 0-74 | BlueCreek*....... 82 52.7 | 
Olark S7 I= § | 27-9) T. New Ulm....... eve) 84 31 | 55*4 | 3°53 | Saguache.......... 82 10 | 44-5 | 0-90 Wisconsin 
De Smet *......... § | 22-8 | | Ochiltree .......... | 58 | 37-2 | 0-60) Westcliffe .........| 78 | 43-6 | | Waucousta......../..... 20 | 40.0| T. 
Fort Bennett ......| 64 7 | 23-9/| 1-40 Panhandlef........| 73 16 | 37-4 | 1-28) Georgia. West Indies. 
Fort Meade........| 64 |— 4 | 31-8 | 0-88 | PecosCity?*..... ++| 63 26 | 45-4 | | Andersonville ..... 100 33 | 72-2 2-00 | Grand Turk Isl’dt. 85 &3 | 84.2 | 1-42 
Fort Randall ......|62 |— g | gt-2/|1-to Round 28 | 54-0 
Fort Sully ......... 65 | 30.1 019 SanAntonio........| 85 25 | 57-5 | 4-05} 
Kimball ..... $0 |— 4 | 23-8 | 0-47 | Sugar Land ........ | 82 30 | Extremes of temperature from observed readings. tSignal Service instruments. 
OO | 24-7 82 26 | 10.49 daily of 10,00 & 
= 82 | | 534) 43°) Letters of the alphabet denote the number of days missing from the record, thus: 
Wolsey ®..........-| 60 | 10 | 23-4 | 0-07 | eee] O00 | the letter ¢ indicates three days missing in thirty-one day month, etc., ete. 
Woonsocket .......|62 | T. Beavert........ cove] 65 12 | 35:3 Corrections: In September miscellaneous table of voluntary observers, strike out 
Tennessee. Binghamt..........\ssees\sceeeeleseeee 0-15 | Pinedale, Ariz; in October, Lincoln, Wis., for total precipitation, 1.16, read,o.12. Beulah, 
Andersonville .....| 67 | an 45-5 .98 | Blue Creek *..... ++| 59 23 | 38-3 | 0-60 | Oregon, make total nea gee sg 1.11 inches. Pine Apple, Ala, in reporting precipita- 
Arlington t..... 76 | 22 | 45-0 6.00 Corinne *.... 22 | 36-0 | 0.98 tion prior to November 1, 1889, has made a error; correct precipitatioa will 
Ashwood*t......+.' 72 25 | 47-2! 7-39 ' Fort Douglas ......' 59 2gh | 38.8) 1.00 ' be obtained by multiplying reported amounts by ten. | 
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Table of miscellaneous meteorological data for November, 1889—Signal Service observations. 
inches. es }.| Opening of station. 
New England. | 43.8 2.3) | 6.28'4- 1.91 j 
Mastport ......... 53) 29-94) 30.00/1-28 39.8 2-5) 57 | 44-8 19 34-9) 23 3 | 32-1 |74-5) 4-60/_— 0.10 7,897, W. | 6o0/e 25; 8) 10) 12) 12/6.1/4.6) 17 | 64 |1882\—~13 1875 
Portiand ......... j 99| 29-92) 39.02/1.30) 40.9 60} 46.9} 20 34-9] 4 | 32-6 |78.2 7-95\+ 3-88) 5,578) * 38 | ne 28; 9) 15) 11/4.8/5.7) 18 67 |1888)— 6 1875 
Manchester ..... 247) 29-73) 30-O5/1.27) | 65 | 47-8) 13 | 34.1) 28 4 | 32-2 5 | 3,980) nw. | 24 | nw 9; 7) 14) 3 73 |1888 6 
Northfield........ 871) 29-09) 30-00/I-20 35.8)...... | 58 | 42-3} 12] 29.4 31 | 2] 20-2 3.45)....... 5) 479)| 8- | 36] n. 15} I) 9) 20) 14/7-1/6.9) 3 70 1 
oe 125] 29-93) 30-07/1.34 44.6\-4+ 2.6] 66 | 50.4) 21 38-9) 5 35-4 1.65) 8, cor! w 40} se. | 28) 9} 17) 13/5.5\5-4 19 | 75 |1876\— 2 |187« 
Nantucket. 14} 30-05) 30.06/1-26) 46.1/......| 50.7 28 41.5) 22 3 | 42-7 (83-6) 7.80)....... 7,592) nw. | 44 e. | 28) § 7| 15) 4 | 64 |1888) 26 
Wood’s Holl ..... 30-05) 30-07)1-32 45.6)......| 62 50.2 25 41-1) 41! 40-9 |85-0 5-45\-+ 0.05/12, 074) nw. | 63 se 28) rol 12 13)/5-6/5-2) 12 | 67 |1881 5 |1875 
Vineyard Haven..|...... a | 67 | 55-0] 24] 41-2] 10} 12) 13)...]... 4 | 68 /1888) 19 /1887 
Block Island .....! 20) 30-04) 30-08/1.29 46.6/-+ 1.6) 62 | 51-4) 25] 41.9) 16 3 | 49-4 |79-6) 4.86/4- 0.68)11, 629] nw. | 60 le. 19) Io) 8) 12) 16/5.5/6.1| 10 | 70 |1881 19 |1880 
New Haven..... ee 107) 29-90) 36-O8/1.28, 44.2)-4+ 3.2) 63 20) 38-3) 25| 4 | 36-9 |79-6) 7.78/4 3-85) 5,897) w. | 31 | se 28} 9) 7/ 14) 1816. 35-1) 17 | 71 |1882 2 |1875 
New London ..... 47| 30-00) 30-05/1.28 45.8 2-8) 62 | 50. 9) 23 | 40-8) 21 | 4 | 38-9 [78-6] 6. 19/4 7 5» 337| W- 54 | 28} 6) 10) 14 10/5-9/5-9| 18 | 72/1882) 4 1875 
+ 85) 29-99) 30. 09/1. 30 43-2 2-2; 62 | 50.4) 20 36.0) 25 6 | 36.2 (84.6 5-00/-- 1.90) 4,245) 8. 24 | Is} 3 10! 17) 16/7.0/6.5) 16 70 |1876—r10 1875 
New York City... 185) 29-88) 30.08|1.27, 46.9/4- 1.9 65 | 52-8} 27] 41.o] 21 4 | 38-2 |75-6| 9.82/+ 6.31) 8,185! sw. 37 | sw 14] 8| 16 17/6-1/5.6) 20 | 74 |1882 7 1875 
Harrisburg ....... 361) 29-72) 42.8)...... | 62 47.7 24 38.0) 22 2 | 36-4 |81.0) 6.50/....... 5,318) w. 34 | mw. | 14) 4 9} 18/7.2/6.7| 2 74 1888) 19 
Philadelphia..... | 29-98) 30.10/1.24) 47.0) 2.0) 65 53.2) 27 | 40-8) 38-6 |76.8) 3-58) 7,335) nw. | 36 | nw. | 14) 7) 7| 16) 15/6.6!5-7) 19 | 77 |1876 8 
Atlantic City..... 53) 30-05) 30.10)1.27, 47.0/-+ 2.0) 64 | 52.6 25 41-5) 22 4 | 41-2 |82-6) 5.77/+4- 2.21) 427| w. 35 | | 27} 8 13) 13/4-7/4-9) 16 72 |1882) 10 |1875 
Baltimore........ | 79] 30-01) 30-10)1-19) 47-7} 1-7] 70] 53.9 28! 27 | 6 | 38+4 /75-4| 3.35) 3,821) nw. 22 ne, | 18) 7) 16/6.1/5.5| 18 | 78 15 
Washington City.} 112) 29-99) 30. 12/120) 46.2/-- 0.8 70 | 53-2! 39.23 32 | 4] 37-6 [78.1 3- 15) 3,568) nw. | 32 | nw. | 22) 6 10 17'6-3'5-4) 20 | |187g! 12 |)880 
Lynchburgh ..... 658) 29.40) 30.r2j1-14) 48.2/4 1.2 73 24 | 40-3) 41 | © | 37+4 |74-0| 4.8 I-64) 2,958) 24] W- | 23! 9} 15/5.9/5.2 17 | 80 |1882) 13 [1880 
Norfolk ..... 69] 30-05) 30.12/1-16 53.4) 73 | 60.9 27 28 | 44-4 '78-7 2-55\— 0-74) 5,883] sw. | 30 | w | 13) 10} 10) 11/4-8)4.2) 19 80 20 |1872 
8. Atlantic States. | 67.614. 2.4) | |. 
Charlotte.........| 808] 29.27) 30. 14/1. 02 1-8! 77 | 60.4) 20 | 43-31 6 | 41-9 78-0) 4-44) 1-02) 4,421) sw. | 28] 8 13; To) 9} 10/5-2)4-2) 80 |1879 18 [1880 
Hatteras........../ II) 30-12) 30.14/0-99 57.6 1-6) 74 | 62.5; 35 52-6) 18 | 3 §1-2 4.70\— 0.81 10, 225) ne. | 46 In 16} of 12/2.8/3.5 9} 79 |1882) 32 [188 
Raleigh ........ 375) 29-72) 30-12)1-07| 80 | 61.4) 24 | 44-0 34] 4] 42-6 |76-7) 3.07]....... | 45784) sw. | 32 | sw. 13] II) 11/4-0/4-2) 3 So 1889) 24 [1889 
Southport........ 2-8) 75 63-6 26 50. 1) 20| 6 26 IBi— ne 12) Io 14 77 |13877' 23 
Wilmington..... 52) 30-07) 30-13/0-96) 56.8/4- 1.8) 78 | 65.2) 27 48-4) 29 | | 49-3 |83-0| 3-72/+ 1.06) 5, 337; ne. | 32 | sw 13) 7) 19 | 83/ *| 20 1872 
Charleston ..... ee 52] 30-09) 30.14/0-82 60.0\-+ 2.0) 79 66.8) 31 53-2) 25 | 7 | 52-9 /83-8) 7-28) 4-08) 4,739] w. | 38 | ne 7| 13 6 6) 613-83 17 | 82/1879} 28 
ee 133) 29-96) 30. 16)0. 90 2-0; 79 | 65-5 24 46-5) 37 7 | 40-8 [81.2] 2.73\— 0.79 3, 170| w | 20/8 13} 13) 6) 7/4-5\4-4) 17 85 1885) 24 
Savannah ........./ 87) 30-05) 30-14/0.82| §9.2/4+ 1.2) §3 67-5} 29| 50.8) 31} 8 | |82-7| 2.5814 0. 32 4,992) Ww 32 | Ne. | 16) 13! 9/4-113-5| 19 | 83 22 1872 
Jacksonville ..... 43) 30-10) 30. 15/0.70 56 | 73-0} 30) 54.8 27| 56-0 o.s1/— 2-24) 4,965) n 30 | 13) 1) 3/4-9/2-7/ 19 | 86 |1889) 26 1887 
Florida Peninsula. 70. tT 1.2) 3. 47/-4- 1.04 
Cedar Keys ...... 22) 30-12) 30+14/0.64 64.3/4- 1-3) 79 | 70.4, 34 58-2) 23 | 57-0 |82.4) 1.50\— 0.98 6,845) n. | 30/ n 29) TI) 6/5-0/3-9) 10 | 83 |1888; 27 1887 
28} 30-09] 30. 12/0. 36 73+ 2) 87 79-4 46 07-1) 24! 65-4 |79-3 6,297, * 26 | se, 16] 5) 7/4-8)3.8! 2 87 43 (1888 
Key West......../ 22) 30-08) 30. 10/0. 33, 76.0/-+ 86 | 79.9) 60 | 72-1) | 3 | 68.3 |77+3) 5-38/+ 3.05! 6,621) e. 36 | n | 29) 9} 12} 8)4-6)3.0) 29 | [1876 52 1873 
Miccoa..:...... | 9° | 77-3) 39 Bl 6 O+ 35} n. 14) 3) 6).--|..- 2 | go 1889) 39 [1889 
Titusville........ 44, 30-10) 30.14/0.52 67.4}..... 8575-4; 38| 59-4] 25| 61.2 |85.0 | ©, 112) nw. | 29 | s 17| 3) 6)2-6)2.4) 3 85 32 1887 
Eastern Gulf States. 55. 0.6 5.12 0.68 
Atianta......... ++ 1,139) 28-92) 30.13/0.89 51-6) 72 | 59-2} 23 | 44-11 25| 3/| 41-2 (75-8) 5.174 0 9°) 7,349) DW. | e 17| 13) 13/5-9/5-4| 12 | So 16 1887 
Pensacola ........ 30-08) 30+14)/0-81) 58-6/— 0.4) 78 | 67.0, 50.11 28 7 | 502 |79+7| 5-82) 1.20) 6,741 nw 46 | sw 21) 17; 3) 10) 11/2-6/3.4/ 11 | Sr 26 
Auburn eee | 70) 61.9) 24 44-5) 27 6 O+ 20). II} 10} 2 78 24 1889 
eee 35} 39 11) 30-15}0-55  56-4/— 1.6) 77 | 66.0) 30 | 49-7, 29 | 4 | 48-8 6.78/4 2.63 5, 520) nw 36/8 13} 18; 7) 11/3-2/2.9) 18 83 1888; 25 (1887 
Montgomery ..... 29-91) 30-14/0.84 54-6\— 0.4) 77 64-3, 27 45-0 3) 46.0 81.2) 6 2-50) 3.604) w. | 24 |W 14 7) 9} 12)3-814-2) 18 83 21 |1872 
Meridian ......... 358) 29-77) 30- 16/0. 91 77 | 61.5 22 41.2 8B § | 42-0 /81.4] 4.12)....... | 3.597; nw 33 | 8. 12| Il) ro} 77 22 1889 
Vicksburg........ 222) 29-90) 30-14/0-97/ 53-2/\— 85 | 62.7) 30 43-5) § | 40-4 |71-8) 4.59/— 0.53) 4,957| se 39 | Ww. 21) 13; 10, 7) 18 | 85 23) 
New Orleans ..... 52) 30-09} 30-15/0.87) 58-7\— 1.3 $2 | 67-1/ 38! 29/ 7| 50.6 2.18/\— 2 63) 6,410) n 36 | SW. | 20/17) 6) 7 2-9/2-4) 19 | 85 32 |1881 
54 | 74.6 40 2.0) 32 OS) ne FQ} 2 3 84 | 40 * 
WesternGulf States. 3.8 ‘ 18/4 3.11) | | 
Shreveport..... 249) 29-57) 30-13/0.96 §1-6)— 4.4) 77 | 61.2) 2 42-0 33 | 3) 41-3 |76-5) 9-10)-4 4.35 5:710) NW. | 30 | w 14) 7) 11/4-0/4-0) 17 86 1882) 18 
Fort Smith.......| 470; 29-65) 30. 160.95 46.0\— 6.0, 76 55-8} 21 353) 39) 4 | 35-0 |74-4) 5-93/4+ 2.55] 2, 2001 nw 18 | | 13, 7} 10! 13/4-8/3-9} 8 | 86 17 1887 
Little Rock ...... 399) 29-79) 30-13/0-97' 47-O|— 4.0) 73 53.9) 25] 4o.1 3° | 5 | 39+4 2/10. 20/-4+- 5.08) 4,703) w 24 | nw 12) 12) 4) 14) 14/5-7/3-9) 11 83 |1882, 10 
Corpus Christi ... 20 30-14) 30-16)0-78 60.1\— 1.9) $82 67-6 40 52-6) 30 2 | 52-6 |79-8) 3-91)....... 7,780) nw 48 | nw 26] II) 13, 3 83 |1888; 33 1887 
Galveston ........ 44) 30-11) §9-0\— 2.4) 7 | 66.3 39 52-9) 27 § | 51-8 (79-1) 5-39) 0.69 7,825) n 54 | nw 26; 18) 4 8 19 85 1886; 29 
Palestine......... SIT) 29-62) 30-15/0.90, §1-2/— 5.8) 77 | 6r.1 25 41-4 34 4 | 41-9 |77-2| 7-97'+ 3-49 4,707, nw 26\w 20} 13) 12) 9/3-5/3-1) 8 87 1888! 20 1887 
San Antonio...... 781) 29-34) 30.17/0-73  55.8— 2.2 79 | 67-6) | 43-9) 37 7 | 405 4-46) 2.50) 6, n 36 | 16) 18) 3) 9) 587 1579, 21 |1880 
Rio Grande Valley. 63.7\— 1.8) 1.14— 0.5 
Brownsville...... 57} 30-07) 30-13/0.73) 64-6)— 1.4! 85 | 74.3) 38] 55.0 31} 7 | S5+7 |52-2) 1.44/— 0.88) 5, 425) n. 40 | 8. 11) 7/4-7\2-4) 15 | 8g |1882! 30 
Rio Grande City../ 230 29.94 19/0.79' 62-8/— 2.2) 89 75:3} 49-7) 45! 6 |80.0) 0.85 0-15 5,326) se 38 (on 12; 12) rr) 8i4-2/2-7) ry g2 |1883, 30/ » 
Ohio Val. & Tenn. 45.3 — 0.2 5.53\+- 1.73 
Chattanooga...... 733 29-31) 30- 16/0. 98 73 58-3) 23! 41-9 34) 6 40-7 |75-0) 6.44 {-92) 4,717| SW. | 36 | nw. | 28) 6 13) 2) rz 78 (1882! 16 1887 
Knoxville ........| 980 29-09) 30. 15/0.95 0.8) 74 | 45-1 21 40-0) 33 | 38-8 |77-8) 6. 58/4 2. 36 4,576) ne. | 36 w 13) 9 14| 16/6-614-9) 19 | 8o |1881| 12 1872 
Memphis.........| 349, 29-76) 30.15|0.96 48-4/— 1.6 77 | 54-8} 42-1) 28] 36.8 5.21 0. 43) 5,550) w 36 | w. 7| 9 5) 16) 155-66.3 17 | 8241879 
Nashville ........| 553 29-54) 30-13|1.06 47-7— 0-3) 74 | 40-2) 27/ 4 | 38.7 [78-0 0. 3-01! 4,533) w. 25 | NW. | 28 15) 19 | 80 1882) 10 1887 
28.96). 43-0 73 | 49-7 30-2) 26 I | 35°4 |79+0} 9) 329, SW. | 40) Ww 22) 17|7-6/6.6) 3 74 1888 6 1887 
Louisville........ 551 29-51) 30-11/1-03 44-8— 1.2 76 | §2.3 17 37-4) 32 7 | 35-0 |73-1) 5-99-4+ 2.04 5,704) w. 32 22} 7| 5 15/7-015-9) 18 78 |1888 4 1872 
Indianapolis....... 766 29.27) 30.10/1.05) 40.9/— 0.1 07 | 46-5; 35-3\ 27| 3] 32-7 |77-2 1-23) 4, 384) w. 22! 28; © 5 19) 18/7-4/6-7| 16 | 76 |1888\— 5 
Cincinnati........| 628, 29-43) 30.12|1.02) 43-11— o.9 72 | 36-8) 30; 2/ 35-6 5.28 51245) NW. | 28 | nw. | 22) 6! 3) 17/6.916.7| 20 76 |1888; |1880 
Columbus........| 837 29.18) 30. 11/1. 12 07 | 47-2) 20! 3 34-2 79-1) 3-83) 0.53) 5,839, w. 27 | SW. | 28) 18) 12 | 74 |1887\— 
Pittsburgh ....... 847 29-15) 30-08/1.18 43-5 99 | 49-7) 37-3\ 25) 4 37-8 51.0) 4-61 2-03) 3,377) Ww. 2448 22) 9| 18) 17 | 79/1876) 4 [1880 
Parkersburgh .... 638 29-42) 30.13/1.19 4 3 79 | 50.7 23 35-9 35 5 | 30-4 4-96)....... 4, 156) sw 27 «sw 14 6 14) 18/7-46.4) 2 76 23 1889 
Lower Lake Region. 40.54 1.2 3.664 0.39 
690, 29-28) 30.04/1.27 1.6) 65 | 45.3 20 23) 4 34-1 |78-8) 5.064 1.52 9) w. 52 sw 4 9) 17) 18)7-2/7-7/ 17 | 68 [1881 2 [1875 
335) 29-66) 30-03/1.26' 39-6/4 0.6, 63 20) 34-0 25! 3 | 34-6 |83-7) 5-43/\4- 2.22 7,099) S€. | 29 | mW. | 29° 24) 16)8-9:7.8) 20 71 |1876)— 1 [1875 
Rochester ..... 621) 29-36) 30-05)1.27) 40-3'+ 2.3) 63 | 45.0 20 24 4 | 33-4 77-3) 4-624 1.87] 6,757) w. 2} 3) 6 21 13/8-2/7-9 19 | 73 |1888) 1875 
eve 714, 29-27) 30-O05/1.24 42-5 1-5, 68 | 48.1 25 | 30-9 23) 36-1 /81-6) 3.29\— 7.08 8,711) Sw. | 37 | 4) 6 20 18/8.7/7.6) 17 | 74 [1888 6 
Cleveland ........ 751, 29-25) 30-O05)1.16 41-8 1-8) 66 | 47.3 18 | 36.3) 26 3 | 34-4 78-0 3.724 0.90 4,878} sw. 291 8 2) 7 20) 18/8.6/6.6) 18 | 74 |1888) 
Sandusky ...... ++ 029) 29-35) 30-07|/1.16, 1.0) 68 | 46.6) 16 27 | 4 | 33-6 1.71'— 1.38) 6,938) sw 34 | DW. | 28) 3! 5) 22) 16/7-1/6-7| 13 | 76 |1888 0 
Toledo ..........., 673, 29-34) 30-O8|1.14 40.54 0.5 ©3 46-4) 14) 34-6 24) 6 | 33.5 2.28'— 0.59) 7,690, 33) W 6) 17) 15/6-6)7-0) 19 | 74 1888; 5 [1880 
Detroit..... O62 29+ 32) 30.06/1.22 40.2\4- 0.2) 64 | 45.2) 16 35-3 21 | 3} 33-6 82-1 O- 15) 7, 186] sw. | 34 27, S 6 19) 19 | 70 |1879 | 7880 
Upper Lake Region. 35-64 1.5 2.854 9.18) 
Alpena .......... 609 29-36) 30.04|1-18, 34-94 1.9) 58 | 29-9, 25 | 1 | 30-0 (86-2 4.054 1.14) 6,968) w. 40 ne. | 27) 6 5 19) 17 | 67) *|—4 
Escanaba.........| ent 33-O- 2-0; 55 40-2 S| 25:8) 27 | | 13\ 16 | 65 |1887\— 9 
Grand Haven. ... 621 29-36) 30,061.14 0.8) 55 43-5, 18 34-0 20/ 3/ 32.3 81-8 2.34— 0.72) 7, 491| ne. 48 | | 3 168.2/6.7 | 72 [1885 
Lansing .......... 883 29-11) 30-08/1-17 57 | 42.6 13 | 32-4) 23! 33-6 90-8) 5,236 sw. | 28 | sw 2) 4) 9) 197-7/6-8) 3 72 1888, 13 1889 
Manistee ......... 615, 29.36 30.05 1.17 30-0 | 16 31-9 22 2 | 30-0 78-5) 2.89)....... 6, 682) n. 34 Sw. 4 10 3) 17) 13/6.8/5.9 2 69 1888) 14 1888 
Marquette........ 735 29-23, 30-051-13 33-5+ 2.5 066 39-8 14 35 2 | 26.6 80-4) 2.04\— 6,443 Ww. 32 Ww 3 8 8 14 105.6)5.8) 16 69 9 1875 
Port Huron.......| 639, 29-35! 30.001. 20 2-6) 60 43-6 13) 33-5 21 3 | 32-0 31-4 3.73/-4 1.11 8,059 sw. 40 2 7 4 167-17-1) 16 * 6 |1880 
Sault de Ste.Marie 642 29-31) 30.031-15) 32-8......| 49 38-6 13 27-0 22 2 | 26.8 55-4) 1.84)....... 4,645 NW. | 30 | ne 28, 3) 20) 14:7-2/5-7) 2 56 1888 I (7888 
Chicago ........... 715) 29-30, 30.08 1.08 38-O0— 0.4) 57 | 43-1 12 | 34-9 2 32-8 83-2 3.494 0.73 7,488, nw. 37 |W 28 5 9 16 177-35-8) 18 | 75 |1888— 2 1872 
Milwaukee ....... 697 29-30) 30.07/'1-08 36.44 0.4 53 41-9 12 39-9 23 3 | 30-0 52-4) 2.71 0-74 9,007 BW. 42 nw 28, 4) 15 126.56-0 20 70 I888|\— 5 [1880 
Green Bay........ 616 29-40) 30.091.13) 32-3..... 54 38.1 6, 26.5 27 2 25-0 79-6 3.62 I-43 6, 386) s. 36 28 9 14 85-714-4) 4 67 1886\—12 
Duluth ...........| 672) 29-34 30-101-02 31-04 2.0 60 | 37.1 I} 24-8 21.6 72-6) 0.87— 0.88 5.415, 8W. 34 ne 27 8 9g 13 11/5-65-0 17 | 65 1874/—29 187 
Extreme Northwest. 4.64 0.4 0.39 — 0.2 he 
Moorhead ...... 920, 29-09 30.15 1-03 24-8+ 0.8) 59 35.1 — 14-6 42 4/ 17-3 81-4, 0.18—o6 84, 6,633) n 30 27 14 12 4 72 1887—~—22 1887 i 
Saint Vincent .... 804 29.20 30.1211.13 23-94 3-9) | 325) — 15-3 37/ 3) 15-3 75-9 1.20-4- 0.71, 6, 386, 40 27,15) 7, 10 | 69 |1887—30 |1887 
Bismarck ........, 1,681 28.28 30-15)1-04 26.4— 0.6 63 38.4 —12 14-3, 45 5 20.1 34-2) 15— 53 6,290 nw. | 48 | nw. 217, 8 15-434 16 73 |1887\—28 1875 
Fort Buford ......\ 1,900 28-03 30-141-08 23.5 2.5 61 36.5 —28 43 8 14-5 0.02 5,448) 8. 40; 2°10 14 6 44-54-13) 68 1887|—29 |1887 
BOB 67 43-9 — 8 16.6 48 | ++ 0-03'— DW. 6 18 6 7! 976 1887 
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320 MONTHLY WEATHER REVIEW. NOVEMBER, 1889. 
Table of miscellaneous meteorological data for November. 1889—Signal Service observations—Continued. 
= Temperature of air, in degrees Fahrenheit. ° Wind. 
| | | 
Opper Miss. Valiey. | 36.6— 2.3 | 2.65+ 0.31 ™ 
Saint Paul ........ | 29-18) 29-5-— 1-5, 56 37-65 4 21-4 3! 4 | 20-5 '77-0 0-30 4,890, 8e. w. | 3) 12| 104.9)5-1) 18 74 1886—24 |1875 
La Crosse .......- | 744) 2933 30-16)0.99' 32-0— 2-0) 57 40-3 5 | 23-8 32) 23-5 73-4 0. 28) 3,839, | 26 | MW. | 28 13) 10) 9/5-04-3, 18 | 70 1874'—21 [1875 
Davenport........| O15, 29-46, 30.14/0.98) 36-6— 1.4 58 43-5 5 | 29-7| 27| 28-0 77-0) 2.17\- 0-16) 5,497 NW. | 28 | MW. | 28 12) 8) 18 | 78 1888 — 3 [1875 
Des Moines ...... | 869) 29-19) 30-14)1-00/ 34-8)— 2.2) 63 44-2 4| 25-335 | 6 | 23-2 70-4 0-82) 5,041, MW. | 36 me. | 21) 3) 6 12 | 75 1888— 9 1887 
Dubuque ........- 29-40 34-8— 1.2 60 41-9) 8 | 27.6, 32) 23-8 (85-2) 1.57— 0-55) 3,757, | 23 W- 3 13) 7| 10, 17 | 72 1888\—12 [1887 
Keokuk .......... | 613) 29-48) 30. 16)1.02) 37-6— 2.4) 58 44-6) 8 | 26 30-0 80.8) 1.80— 0.16) 4,510 NW. | 28 W. 22| 12, 10) 8 | 79 1888 — 3 1872 
| 359) 29-73 44-2)— 2-5) 73 49-6 20 38-3) 28 2 | 30-0 5.5% t I-50) 5,goo Nn. |; 28 n. 17, 8 4) 158, 15 Sr 882 7 \1872 
Springfield, 644) 29-42) 30.12/1-05) 38-2\— 3-8) 50 | 44.4 7 | 25 | 31-2 4.05 I-15) 6,552 mW. | 31 me. | 17) 7) 14) 11/5-8)5-3 11 77 4 |1887 
Saint Lonis....... 571) 29-52) 30+ 15|1-07) 62 | 47-5 14 35-3 24 5 | 33-0 76-2 4.434 7,555 OW. | 36 DW. | 22) 10 15 116-16-0 I9 82 1879 5 1872 
Missouri Valley. | -7— 3.3 0. 
Columbia. 72) 12 JOB | 7 4-45 + | 30) MW. | 28) 6 10) 14) I | 72 1889) 12 [188 
Kansas City...... | 947) 29-14) 30. 05 67 | 47-9, 10) 32-0) 28-8 |70-0) 2.38). 14/8 231 14, 6) 10 614.6\4.4 78 10 |1889 
Springfield, Mo...) 1,356) 28.67, 30. 14/0. 99 7t | 49-2 14 32-7) 31 3 | 31-4 |78-9) 5.62 - | go} se 11) 12) rr) 125-3/5-1) 4 79 1888 8 [1887 
Leavenworth..... 842) 29-27) 30. 18|1. 06 67 | 48.1 10 | 303/35 | 4 28-2 '74-8) 2.77/- 0-41 - 14) 10) 5/4-24-3) 19 | 8o 4 1887 
07 | 49-8 Q | 25-0) 40 | 8 |. 2.15 | 10} 16) 4) 3 | 82 5 1887 
Omaha ....6 I, 113, 28.97) 30-19/0.99) 35- 60 | 43-9 7 26-7) 29 2 | 24-5 73-4) 0.87\— 38 |35 nw 28 11) 11 013-9) 17 80 1887\—14q 1887 
Crete 35: 62 | 47-0 4 | 24-1) 3B 7 BW. 10] 3 80 |1887—17 1887 
Valentine ........ 2,613) 27-37) 30. 22/0. 90 67 | 43-91 — 2) 17-4 (65-8) 0. 0.26) 7,133) W- 40 | n. 13) 14 9) §3-2\2-2) 5 | 80 |1888\—32 |:887 
Sioux City........ | I, 153) 28.58) 40-19/0.97) 33- 53 | 42-2 23-8 33 | © | 22-4 (70-1) 6, 507, MW. | 32 nw 13, 10} 6)4-53-2) 58 1889 2 
Fort Sully........ 1,600) 28.40) 30-17|/1.06| 3-6) 64 | 39.6) — 6 17-3) 43 | © | 16-2 69-3 0.19/— 0-30) 5,484 nW 36 nw 7) 4) 77 1887\—27 |1887 
Huron I, 307| 28.71/ 28.2)— 1.8) 62 | 39-6 — 4 16.8 45 5 | 15-4 (67-3) 0. 0-41) 7,547, uw nw 2) 13, 12) 4)3-7/2-8 9 76 |1887 —28 1887 
Yankton .......+.. 1,234, 28.81) 30.17)0.99| 32-4-—- 0-6) 60 | 42.8 22-0 21-6 |75-6) 1.04-+ 0.41, 5,390, MW. | 29 | MW. | 13, 12° ro, 64-33-8 17. 79 |1888,—18 [1887 
Northern Slope. | 2.0\— 0.9 | 0. — 0 $6 
Ft. Assinniboine a) 2,690) 27.22, 30. 13)0.89) 29.0 63 40-7) —14/ 17-4 39 | 10 | 16.6 (64-9) 0.26,— 0-49) 8,621) Sw. | 45 | SW 16] 16, 8 10| 71 1887\—30 [1887 
Fort Custer ...... 3, 040) 26.91) 30. 15/0.89) 32-8)— 0.2) 64 | 45-6) 6 19.9) 41 8 | 23-5 80-0 0o.12\— 0.28) 4,845) Se. 3 | 3, 14) 10) 6) 72 1885 —24 1880 
Fort Maginmis....| 45340)... 35-2 60 | 45-7 4] 248) 44 | 6 0.94 14) 13) 6] 8 | 69 |1884\—16 
Helena...... 4,069) 25-91) 30. 16)0.81| 31-4) 0-4) 54 | 39-9) 12/ 22-8) 28 | 7 | 19-6 (66-5) 0.77/-4+ 0.26) 3,336) SW. | 30 | SW 2,17, 6) 7\3-5\5-4| 10 | 66 \1887—17 
Rapid City ....... 3, 280) 26.68) 30. 18)0.83) 32-8)...... 72 | 44-6 21-1) 44| 8 17-0 (60-4) 0.32)....... 5,831) nw. | 36 | nw 2) 13) 2 6\4-0)2-9) 4 72 1889 — 2 1882 
Cheyenne .......- | 6, 105) 24-06) 30.23/0.60) 30-2|— 3.8) | 40.0 1 | 20:4) 36! 6) 14-3 \60-4 0.56/-+ 0.23 8,261) mW. | 42 | MW. 14 33-0/2-7|/ 17 | 7o |1887—20 [1875 
Fort McKinney ..| 5,000) 25.00, 30-15/0.90) 33-1 68 | 42-8) 10/ 23-4) 34 § | 20.9 (06-2) 0. 6,302, W. | 50 W 22| 13} 94-63-9 2 68 | 1889 20 
Fort Washakie... S» $80} 24-51%) 30. 54 | 390-1) 6 1§-3| 35 | 8 | 17-9 (78-0 0.71)....... 2,918| SW. | 37 | SW 15| 13} 3)3-5)2-7) 60 1888 —23 1882 
North Platte ..... 2,541) 27.19) 30-23)0.54 -2— 2.8) 62 | 46-7 2 44 | 6 | 19.2 (68-2) 0. 0.19) 6,110) W. | 40) 7) 17) 6) 5§)3-03-1) 16 | 81 |1887—25 1887 
Middle Slope. | -6— 4.2 1.04-+ 0.3 
Colorado Springs.|--+ +++). 31-8). 62 42-5 | 1G)... 15, 10) 5 3 71 \1887—16 
Denver 5, 281) 24.84) 30-24)0.69, 32-4-— 5-6 60 43-5 3 21.4, 46 | 19-4 (68-2) o.53— 0.18 4,905) 8- One. 13) 11) 17 | 76 |1876—18 1877 
Pueblo 45753) 25-34, 30-28)0-76) 33-0)...... 61 | 43-2 I} 22-9 38 | 4) 24-6 0.72)....... 4,229, W. | n. 16) 5i4-ti4-1) 2 72 |1888 1 |1889 
Concordia .......- 1,410, 28.67| 30.2310.95 36-6\— 4.4) 46.7) 10) 26-4) 35 | 6 | 25-8 1.62'+ 0.72) 4,553 8- 28 | pW. | 13) 16) 9} 5) 7/2-6\2-5| 5 | |1887—15 |1887 
Dodge City ....... 2, 523) 27-5C| 30-23/0-93) 37-4-— 2-6, 48.1 16 | 26-8 42 3) 24-8 72-0) 0.774 0.22 5,805, mn. | 48 11) 15} 7) 8) 7/4-2)3-6) 16 | 84 |1888\—13 1887 
Wichita .........- I, 360) 28.09) 30. 19)0-97) 72 | 48-7 15 | 302) 33 | 4) 28-2 [74-4 1.14)....... 5, 835) n. 25 | nw 13} 9) 78 |1888, 15 1889 
43+ 75 | 55-6 1B | 39 | 13 1-24, eos 10 T3) 6 | 85 [1888 1 |1887 
Fort Supply 41-0. 75 53-0) 18 | 29-0) 42) 0.64 BW. TO} 12) 8) 10j...j.--| 7 | 84 |1882\— 
Port Elliott ...... | 2,690; 27-37) 30-23,0.88) 40-0 — 81 | 51-0) 17 | 291/41 | § 30-6 [83-0 4 8, 549, n | $4) 0 | 20 18) 2) 10) 10 Sq [1888 — 5 1887 
Southern Slope. 46.0— 4.5 Le 0. | | | | 
Port Sill.......++. I, 200} 28.90, 30. 18}1.04) 2.8, 78 | 55-8} 20) 32-7) 41 | 6 | 32-7 77-4 I-12— 0.51| 6,425) | 32/8 23 18 7) 12 84 4 |1880 
Abilene. .......++. | 1,748) 28.33) 30.18)0.78| 47-8— 6.2) 7 58-0 26 37°7| 33 4 | 33-6 (66-9 8,364 mW. | 47 ne 18} 6) 6 5 86 13 1887 
Fort Stanton ..... 6, 24-04) 30. 10/0.55) 33-2)...... 66 | 52-0 10 24-5 42 3 | 25-5 794 1-0 0.51 4,305 W- 36) 12, 23) 2) 5) 4/2-8j2.1) 6 72 |1885 7 1886 
Southern Plateau. | 47.6— 0.6 0.37 — 0. 48 
| 36796) 26.30) 49-0\— 2.0 76 | 63-4) 26) 34-6) 43 4) 23-0 |44-0 0.55/— 0.01| 4,999 DW. | 37 | ne 25} 2) 3) 82 |1882, 11 1880 
68 | 53-9) 10 | 24-2) 43) S Bs 18} 6) 6) 5 | 80 |1885; 10 1889 
Santa Fé.......... | 7,026) 23-31) 30-1910-54) 35-2— 1-8) 60 45-3 I 25-0 33 | 8 | 15-1 0.45 — 0.44 5,526) ne. 28/ ne 8 13) 12) 5] §\3-2\3-5| 16 | 77 1878 —11 1880 
Fort Apache...... 43-2\+ 0.2) 76 | 62.3 24-1) 4B | 20 0.55 77 \1832 4 1886 
Fort Grant .......| 4.860) 25.27) 30.14/0.48 50-2— 1-8 72 | 61.6) 26) 38-7) 30/ | 22-6 38-1 0.16,— 0.64 4,257) W- aie 25; 4) git 5 12} *| 20 
Port McDowell 84 74-7) 32 | 43 | 18 |... 0-73 — 0-46). BW. 22) 4) 4) 6 | 95 [1885) 22 
Port Thomas..... By JID 48-0-— 1.0 72 | 65-3 15 44 12 O+ BO, 18} to) 2 10 | 85 1887) 15 1889 
Port Verde, 73 | 63-5) 23 | 42 | 12 0.08\— W. 18} 11] 13 | 89 1887, 8 (1880 
. 57-Ol. 70 | 67-4) 46-5) 28 | 10 |...... 0.77 0-25 21} S| 4) 97 |1884 24 1880 
Whipple Barracks) 5, 389, 24-80, 30. 18)0.48, 42-8-+ 0.8, 70 57-9) 20 27-38 44 | 8 | 18.5 48-8 0.42— 0.61/ 4,885) 48 sw Ig 22; 5) 3  31-3/2-1, 14 | 75 \1878— 2 1886 
Ban 49-0). 7O | 65-2) 26 | 32-8) 42 | 15 — O- 33) B, 24) 4) 2) 2j...|.... 8 | 83 17 
77 | 66-7) 15 | 26-2) 53 | 24 T. 27} 2) 7 | 89 |1886) 11 (1883 
Yama T41| 29-90) 30.05\0-42 62 ot 83 | 76-3) 47-8 35-2 42-6T. (— 0.38) 4,568) n. n 4 25, 4) I 15 gx |1879, 31 
3, 622) 26.42) 30. 09/0.53) 50-2 0-2) 7I | 59-6 33 40-7) 31 9 | 26-8 |42-8) 0-55, 4, 346, 48 4 23) 4) 3) 1/1-62-5) 79 |1885| 24 |1886 
Middle Plateau. 36.7 0.0 0.87 — 0.83 
Carson City 64 | §2-2 16 | 26-7) 42 | | 22-8 2. 19 6 68 16 * 
Winnemucea .....| 4,340 25-76) 30-23/0-76, 37-5\-4+ 0.8) 60 51-2) If | 24-5 42 | 13-8 0. 10,— 0-70) 7,912) SW. | 58 | 8 22 12) 8 10) 11 | 71 |1887\— g 1880 
Fort Du Chesne 4,900 25.19) 30-25)0.63) 29-9)...... 55 | 43-5 6| 16-3 36 | 18-4 0.0B)....... 1,687) n 35 |W 16) 11 3 1/3-3/2-6| 2) 58 |1888) 6 |1889 
Salt Lake City....| 4,348) 25.78 30.25)0-69) 39-O-+ 2.0) 61 | 47-5) 26 | 305 27 8 | 26.2 (62-2) 1.04/— 0.51, 2,857) nw. | 12,13, 9 6\2.5/4-8 16 | 70 1882) 3 1880 
Taylor's Ranch... 53 | 43-2 4 18-9) 3B | O. 34) I 53 |1889) 4 1889 
Montrose......... 5+ 795) 24-39) 30-33/0- $8 2.8) | 43-9) 22-4 37) 7 | 16.3 56-9 0. 3, 129) 8 25 | 23, 16 7) 7) 5/3-8\4-0 5 | 69 |1885\—18 1886 
Northern Plateau. 1.4 | 0.70— 0. | 
Boisé City........ 2,750 27-34) 30.25)0.82) 40-24 2.2) 59 | 51-1) 23 29-4) 8 | 26-7 66-6 0.86 -+ 0.08] 2,614) se. | 25 | MW. | ro 7) 10, 8)3-5/5-1) 13 | 72 |1887) 6 1887 
Baker City ....... 3+ 526) 26.59) 30-33)0.90 36-2)...... 56 | 45-2 10 27-1) 31 7 | 24-5 (70-6 1. 4, 24 nw 7) 12) 11 10/5.5/5-8 I 56 |1889 10 1889 
Spokane Falis....| 1,921) 28.09) 30. 18)0.87) 37-7-- 07) 53 | 45-7 22 | 29-7' 28) 6 29-4 77-6 o.42/— 1-39) 2,530| SW. | 24 | SW to 7| 8 9 | 60 1885) 3 188! 
alla Walla...... 1, 018; 29-06) 30.180.94 43-0)...... 62 50-9) 25 35:0 26 5§ 33-2 0.81\— 0-76 sw. | 28 | SW. | 25 10) 11 69 |1886, 13 1887 
N. Pac. Coast Region 47.24 2.2 5.60\— 1.45 
Fort Canby....... 29-85) 30-05|/1-09) 50-1 66 | 54-2) 38) 46-018 4 45-8 84-0 4.16/— 3-55/10,611) se. | 88 8. 17; 7| §| 18) 17/6-46-3, 7 | 66 |1889, 33 |1887 
Neah Bay 48-0). Go | 53-7) 32 | 19 | | 19) 60 |1889| 26 1886 
Olympia.......++. 36} 30-04) 30-08/1.04) 46-0) 2.0) 60 | 52-3) 29 | 39-6 43-7 93-8 4.79— 1-99) 2,709) 8- 9| 16) 18)6.5)5-5 13 | 63 |1884) 20 1887 
Port Angeles ..... 14) 30.03) 30-04/1-20) 43-3) 1-3) 60 50-2) 30 36-4 21 | 6 | 39-4 93-4) 3-204 0-17) 2,267) W. | W 10} § 7, 18 6 | 61 |1887, 24 1587 
59 | 31 | 37+2, 19 | 8B én 6} 21) 16)...)... 5 | 59 1889) 27 1884 
Tatoosh Island... 53-3} 34| 45-3] 14| 1 7| 59 1889} 31 (1886 
49-2 3.2) 63 55-1) 35 | 22 | 6 7-61 — ds 8 6) 16) 16).../... 5 | 63 |1889| 1887 
Portland ......... Bol 30.01) 30. 1010-99 47-6l4- 2-6) 64 | 54-1) 41-2) 29) 4 | 42-3 84-8 3.97— 2-50, 3,399) 33 | 8 19 10 3) 17 17 | 68 |1887, 22 1880 
Roseburgh ....... 523) 29-58) 30. 14/0. 88 1-8) 64 29) 37-8 32 5) 41-6 85-0 1,553, me. | 27 se 19 9 12) 13/4-6'5-6 13 | 70 |1884) 18 1880 
Mid. Pac. Coast Reg. 2.4 -14+ 0. 
64| 30.03 30.09)0-71) 53-2 73 | 60-6) 45-727 | 6 47-2 (82-2) 2,990' * 34 22) If 7| 12) 105.05-4 73 1 1887 
Red Bluff ........ 29-76) 30-11/0-65) 54-44 2.4) 76 | 63-9) 36) 32) 3) 40-8 65-9) 3.37— 0.03 5,381| MW. | 44 8e 22 12} 8 3-8\4.6 80 26 1880 
Sacramento ...... 64) 30-03) 54-2/-+ 2.2) 72 | 63-0) 45-3 28 | 6 | 44-4 74-2 3.15-+ I-01] 4,600 * go | mW. | 11) 17) 13 | 77 |1885, 27 1850 
San Francisco .... 60) 30-03) 30.09)0.49) 55-6) 2.6) 77 | 64-9) 47) 52-4) 21 5 47-6 72-6 2.go\— 0.04 4,282) n | 11 13 8 713-945 19 | 78 1871| 41 1880 
Point Reyes Light) 63-4) 45 | 24 | 2 14] 3] 13] 1 | 72 \1889) 45 1889 
S. Pac. Coast Reyion. 1.64 3.6 -74— 0.50 
Fresno 328 29-75) 30-1010.48) 54-1)...... 72 | 36) 43-3 32 10 45-4 75-6 1.39)......- 2,578} | 22/n 30 2 10 8 6)2.13-5 3 80 1887) 31 1887 
Los Angeles......| 330 29-71) 30-06)0-37/ 3-3) 8272-7) 4 49-91 33 | 8 | 41-6 1.35 — 0.26) 2,610 n. 22 in. 18 8 4 4/2-4/2.6 1 88 34 (1886 
San Diego ........ 29-96) 30.06)0.36 62-0-4- 4.0 83 71-6) 4 34| 9 | 42-7 59-3 0.12— 0.75 3,168) ne. | ne, 41% 9 3)2- 33-9) 19 | 85 |1873, 38 1881 


’ Nors.—The data at stations having no departures are not used in computing the district averages. Letters of the alphabet denote number of days missing from the record. 
* Two or more directions, dates, or years. ft Precipitation measured at the Boston Water Works; takes the place of the measurement at the Signal Office. 


NOTES. 

The Roman letters show number and order of areas of low pressure. The 
figures above the lines show the days of the month, those below (1 anda) 
indicate, respectively, the § a. m. and § p, m., 75th meridian time, observa- 
tions. 


The dotted shading ( {7 


The ruled shading ( 00 ) indicates the position in which field-ice or 
icebergs were observed. 
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List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for the Monthly Weather Review. 
Reports have not been received from those marked with an asterisk (*) in time to be used in the Review for November, 1889. 


Place of observation and observer.| Place of observation and observer. Place of observation and observer. 


Place of observation and observer. Place of observationand observer. 


Auburn, Ala. Weather Service. Alexandria, L.C. Taylor. *Estherville, J. H. Barnhart. | Mt. St. Mary’s, Mt. St. Mary’s | Fairbury, Dr. I. Hum yhrey. 
Bermuda, Wm. Fowler. *Brookings, Prof. Lewis McLouth. | Fayette, R.Z. Latimer. College. ~ r Falls City, A. B. New firk: 
Citronelle, J. G. Michael. Canton, W.M.Cappett. | Fort Madison, Miss. L. A. Me- Woodstock, Woodstock College. | Fremont, Isaac E. Heaton. 
Columbiana, W.D. Lovett. | Clark, W.H. Boals. | Oready. MASSACHUSET’S. | Genoa, George S. ‘l'ruman. 
Double Spring, A. M, Weiler. Davenport, J. W. Leech. | *Gillett, H. L. Pierce. Amherst, Miss 8.C. Snell. Gering, Jno. P. Finley. 
Livingston, Prof.J.W.A.Wright. | De Smet, Thos. H. Rath. | Glenwood, Seth Dean. Amherst, Mass. Agricultural Ex- | Grant, G. W. Talbot. — 
*Mount Willing, W.M.Garrett. Gallatin, S.J. Pound. Glenwood, A.Schappel. perimental Station. *Holmesviltle, H. E.S8illik. 
Valley Head, EB. P.Nicholson,M.D. | Huron, Dakota Weather Service. | Grinnell, Prof.S.J. Buck. | Blue Hill, Rev: A. K. Teele. Hay Springs, Wm. Waterman. 
Wiggins, M. D.Jones. | Kimball, A.8.Staver. | Hampton, E.C.Grenelle. Blue Hill Observ’y, A. L. Rotch. Howe, G. D. Carrington. 
ARIZONA. aoa Napoleon, J. H. Hoof. | Humboldt, Miss Florence | Cambridge, Harvard College Ob- | Kennedy, Mrs.M.G. Ericson. 
Antelope Valley, Mrs. J.H.Hamil- | New England City,E.S.Clough. | - Prouty. servatory. *Kimoall, D. Henderson, Jr. 
ton. | Onida, Mrs. M. F. Goddard. | Independence, Emil F. Wiilfke. Chestnut Hill, D. Fitagerald. Lexington, J.M. Tipton. 
*Ash Canyon, Jno.8. Robbins. | *Roscoe, C. H. Spencer. | Lowa City, Prof. A.A. Veblen. Dudley, Conant Observatory. | Marquette, John Ellis. 
Ash Creek, Jno. H. Hudson. | Spearfish, J.H. Warren. * Jefferson, S.M. Taylor. Fatl River, C. V.8. Remington. | Nerth Loup, ©. W. Black. 
Ash Sp’gs ( Benson), J. D. Kinnear | *Spring Lake, A.Gould. | Logan, Mrs. M. B. Stern. Heath, B. B. Cutler. Saronville, A. B. Hollenbeck. 
Bangharts, Geo. Banghart. Steele, F.R. Hill. |; McCausland, Miss Ruby P. Barr. | *tHolyoke,J.W. Doran. Syracuse, P. W. Risser. 
Bisbee, Rev. J. G. Pritchard. | Wahpeton, C. I. Croft. | *MeGregor, A. F. Hofer. | Leicester, Arthur Kendrick. Tecumseh, W. L. Dunlap. 
Buckeye, W. E. Hurley. | Webster, Arthur Betts. | Manson, W.L. Thompson. Nahant, Dr. Wm. D. Hodges. Weeping Water, G. Treat. 
Cedar Springs, B. E. Norton. | Wolsey, G. W. Frink. | Maquoketa, A. B. Bowers, M. D. ew Bedford, Thos. R. Rodman. NEVADA. 
Cooley's, C. Cooley. Woonsocket, L.O. Libbey. | Monticello, H. D.Smith. Newburyport, F. V. Pike. *Carson City,Chas W. Friend. 
*Chiracahua Mountains,D.D.Ross. | Del, WARE. | Mount Pleasant, Dr.Max E. Witte. North Billerica,C.H.Kohlrausch. | CarsonCity, Nevada Weather Ser- 
Dos Cabezns, T. C. Bain. | Kirkwood, Wm. Carnagy. | Mt. Vernon, Prof. Alonzo Collin. Provincetown, John R.Smith. vice. 
Dragoon, J. W. Graham. FLoRipa. Muscatine, J.P. Walton. Royalston, Miss Lizzie W.Chase. New Hampsuaire. 
®Eagie Pass, Dr. R. B. Tripp. | Altamonte Sp'us, M.E. Bingham. Osage, G. D. Pattingill. Somerset, Elisha Slade. Antrim, Frank W. Palmer. 
*Fairbank,5.W. Wood. | Alva, Chas. E. Robins. Oskaloosa, Joseph Boyd. Taunton, E.U.Jones, M.D. | Berlin Mills, Q. A. Bridges. 
Flagstaff, M.J. Riordan. | Archer, A. F. Wyman. | Sac City, Dr.Caleb Brown. Westborough, G.8. Newcomb. | Concord, W. L. Foster. 
Florence, A. T.Colton, C. E. Fort Meade, A. H. Adams. Storm Lake, A. J. Bond. «Williamstown, WilliamsCollege | Nashua, Chas. H. Webster. 
Gila Bend, D. Murphy. | Homeland, J.S. Wade. | Vinton, T. F. McCune. Observatory. North Sutton, C. E. Hosmer. 
*Globe, J. H. Hamill. | Lake City, Dr. J.C. Neal. | Washington, Wm. A. Cook. Worcester, J. B. Hall. Shaker Village, N.A. Briggs. 
Holbrook, David Rope. Madison, Livingston Vann. Webster City, C.M.Trumbauer. MICHIGAN. | Belmont, 3 The toit 
Lochiel, Mrs. Alice F. Cameron. Manatee, Mrs.Mary W. Broberg. Wesley, Wm. Ward. *Benton Harbor, Dr, H.V.Tutton | Bristol, Lake Ww inIpleeo- 
Mount Haachuca, J. W.Stump. *Matanzas, Mrs. B. E. Dupont. | West Bend, Philip Dorweiler. Kerrien Springs, F.A. Zerby. Lake Village, 
*New River, J. F. Singleton. Merritt's Island, Rev.J.H. White. | Kansas. Birmingham, S. Alexander. Weir's Bridge, | oollen Man- 
Phoenix, 8. H. Campbell. Tallahassee,Rev. Dr.W.H.Carter. | Allison, John J. Cass. Harrisville, Dr. D. W. Mitchell. Wolfeborough, | ufacturing Co. 
Seligman, R. O. Le Grand Villa City, J. Emory Round. | Bendena, G.Campbell. | Hudson, Major A.H. Boies. New Jersey. 
Signa!, Henry Koshland. ; ° Groreta. Cunningham, E.sShaw. Kalamazoo, W. A. Black. Beverly, C. F. Richardson. 
Strawberry, L. P. Nash. “Andersonville, H. W. Bryant. Elk Falls, Dr. A.C. Williams. Lansing, Dr. H.B. Baker. Egg Harbor City, H. Y. Postma. 
Teviston, Miss Mary Tevis. Athens, Prof. L. H.Charbonnier. Emporia, Prof. T.H. Dinsmore, jr. Lansing, Mich. Weather Service. | Jersey City, Wright Babcock. 
Tip Top, F.E. Wager. Diamond, Wm.Kimzey. Englewood, C. D. Perry. Marshal!, G. H. Greener, M.D. Moorestown, Thos.J. Beans. 
Tucson, Edward L. Wetmore. Duck, A. L. Gillespie. Fremont, E. Atkin. Mottville, J. A. Hartzler. New Brunswick, N. J. Weather 
*Volunteer Sp’gs, W.J. Hill. Forsyth, Thos.G. Scott. Globe, Wm. Featherston. Thornville, John 8.Caulkins. Service. 
Walnut Grove, |. B. Carter. Gillsville, C. W.Meaders. Havensville, L. W. Dennen. Traverse City, 8. E. Wait. Readington, John Pleming. 
Williams, J.T. Ryan. Hephzibah, R. L. Rhodes. Independence, J.M. Altaffer. Ypsilanti, J.C. Bemiss. South Orange, Dr. W.J.Chandler, 
Willow Springs,F’. A Chamberlin. Marietta, G.8.Owen. La Harpe, Isaac 8. Coe. Ypsilanti, C.8. Woodard. Woodbury, W.T. Wilson. 
Winslow, J.A.Scott. | Milledgeville,S.A Cook. | Lawrence, Prof. F. H. Snow. MINNESOTA. New Mexico. 
ARKANSAS. Monticello, G. F. Meriwether. | Lebo, C. B. Jennings. Le Sueur, L. B. Davis. Albuquerque, 8. M, Rowe. 
Lead Hill, Silas C. Turnbo. Perry, C. H. Moore. *Leoti, R.A. Ramey. Minneapolis, Wm.Cheney. Chama, E. A. Southerland. 
Little Rock, Arkansas Weather Point Peter,C.M. Witcher. Macksville, C. E. Poling. *Montevideo, Lloyd G. Moyer. Coolidge, Mrs. E. Brown. 
Service, Quitman, J. L.Cutiler. | *Manhattan, C. M. Breese. Osseo, Wm. Krueger. Eddy, C.B. Eddy. 
Winslow, Albert Dunlap. Swainsborough, J. P. Pughsley. Mankato, E. H. Kern. Saint Charles, H. W. Hill. Gallinas Spring, J. E. Whitmore. 
CALIFORNIA. Thomasville, C.8. Boudurant. Manhattan, ©. P. Blachley. Saint Paul, Minnesota Weather Hillsborough, J. E.Smith. 
American Hill, T. L. Dwight. Woolley’s Ford, A.J.Julian. Morse, R. P. Edgington. Service. sas Vegas, F. W.Chatfield. 
Anderson, Dr. A. Fouch. Ipano. *Rago, D.S. Stratten. Sheldon, L. Curry. Los Lunas, Richard Pohl. 
Arcata, H. L. Fry. Era, Hervey Brooks. *Rome, D.M. Adams. MIsstssipPt. Nogal, José M. Vega. 
Barstow, Geo. R. Gooding. Kootenai, David MeLaughlin. *Salina, J. H.Gibson. Fayette ( near), 1. N. Bedford. Red Canyon( Carthage ), R.H. Hills 
Berkeley, Prof. F.Soulé. Lewiston, Robert Schleicher. Sedan, J. W.Goodell. Kosciusko, L. Heyman. Roswell, M.A.Upson. 
Campo, 5. Gaskill. Soda Springs, L.C. Eastman. Topeka, Kansas Weather Service. T.ogtown, Capt.C.D. Koch. New 
Centreville, Wm. Barry. ILLINors. Tribune, 8. B. Jackson. Louisville, B. T. Webster. Alfred Centre, F.4. Place. 
Colegrove, Seward Cole. Aurora, W. Holden. Wakefield, Wm. P. Cochran. Pontotoc, C. W. Bolton, M.D. Angelica, J.P.Slocam. 
Crescent City, D.5.Shotwell. *Charleston, J.B. Dazey. Wellington, John H. Wolfe. | Ripley, E. N. Hunt. Ardenia, Richard B. Arden. 
Evergreen, 8. Holland. Collinsville, Dr. J. L. R. Wads- | Yates Center, F.R.Gray. *Summit, J. N. Teunisson. Auburn, Geo. Casey. 
Ferndale, J. H. Frost. worth. Kenrucky. University, Mississippi Weather | Boyd’s Corners, Thos. Manning. 
Georgetown, C. M. Fitzgerald. Louisville, E. E. Jenains. Ashland, J.M. Ferguson. Service. Brooklyn, Prof. W.C. Peckham. 
Grass Valley, B. F. Berriman. Mattoon, Wm. Dozier. Bowling Green, M.H.Crump. Waynesborough, W.S. Daries. Canton, Prof. Henry Priest. 
Hydesville, E.T. Foss. *Mount Morris, Wm. Feary. Caddo, H. B. Bonar. Missouri. Constableville, R. Sanford Miller. 
fowa Hill, C. F. Macy. Oswego, John 8. Seely. Canton, C. H. Major. *Brunswick, L. Benecke. Cooperstown, G. Pomeroy Keese. 
Jolon, T. T. Tidball. Palestine, Jonn E.Templeton. Earlington, J. B. Atkinson. Carthage, Dr. J. G. Reaser. Eden, W.P. Huat. 
Julian, L. N. Bailey. Peoria, Dr. Fred. Brendel. Falmouth, F.G. Held. Columbia, Mo.State Board of Ag- | Elmira, Gerity Brothers. 
La Grange, Jos. Dominica. Philo, H. A. Burr. Frankfort, E.C. Went. riculture. | Faetoryville, Tr. P. Yates. 
Los Banos, A. Widmann. Riley, John W.James. Franklin, T. W.MaecGill. Conception, Rev. Fr. Paul. Fleming, Robt. Warwick. 
Mount Hamilton, Lick Observa- Rockford, T. D. Robertson. Louisville, Ky. WeatherService. | Excelsior Springs, A. Reinisch. *Friendship, Jesse D. Rogers. 
tory. Sandwich, Dr. N. EB. Ballou. Millersburgh, Rev.C. Pope. Fayette, Prof. T. Berry Smith. Geneva, Mrs. N.3. Yates. 
National City,J.E. Boal. South Eyanston,Dr. M.D. Ewell. Mount Sterling, H.C. McKee. Frankford, W.W. Vermillion. Hess Road Station, C. H. Spauld- 
Needles, Chas. O. Johnson. Springfield, [1]. Weather Service. Murray, J. P. Jones. Glasgow, Prof.C. W. Pritchett. ing. 
Oakland, Dr.J.B.Trembley. Sycamore, Roswell Dow. Owenton, J.S8. Cox. Grand Pass, E. R.Graham. Honeymeéad Brook (Stanford- 
Oroville, Hiram Arents. Windsor, A. H. Hatch. Pellville, Osear Haynes. Harrisonville, A.J.Sharpe. ville), James Hyatt. 
Riverside, W. E. Keith. INDIANA. Richmond, Prof.O. A. Kennedy. Hermann, Chas. Maushund. Humphrey, Chas. E. Whitney. 
Sacramento, S. H.Gerrish. Butlerville, C. F. Hole. Shelbyville, H. W. Prissler. Ironton, W. H. Delano. llion, G. A. Trowbridge. 
Salinas, Dr. E. K. Abbott. Dana, J. E. Wright. *South Fork, A. B. Gilbert. Kansas City, 8. J. Spurgeon. Ithaca, Cornell University. 
Santa Barbara, H.D. Vail. Jeffersonville, J.C. Loomis. Springfield, W.U. Ray. *Kidder, F. b. Chubbuck. Ithaca, N. Y. Weather Service. 
Santa Clara, A. Block. La Fayette, Ind. Weather Service. Lourstana. La Monte, J.8.Slaven. Kingston, H.A. Stone. 
Santa Maria, L. E. Blochman. La Fayette, Purdue Institute. Cameron, Hon. 8. P. Henry. New Frankford, G. W. Hawkins. Lowville, W. Hudson Stephens. 
Sonoma, R. Hail. Mauzy, Elwood Kirkwood. Columbia, J. W. MeGinnis. New Haven, Max Eimbeck. Lyons, Dr. M. A. Veeder. 
Steele's, A. I’. Mason. *New Providence, Prof. E.S. Hal- | Grand Coteau, Rev.Jos.ARaby,S.J. | Oak Ridge, Henry Bruihl. Middleburgh, F. X.Straub. 
Stockton, W. W. ‘Trivett. lett. Houma, H. F. Belanger. Ozark, J.J. Brown. *Newfane Station, F.B. Clark. 
Susanville, T. B. Sanders. Point Isabel, Jas. F. Hood. Liberty Hill, E. A.Crawford. Princeton, Dr. Wm. Hirons. New York City, Central Park Ob- 
Taohy's, John Tuohy. Scalesvilie, Urias Wilson. Luling, F. M. Rogers. *St. Charles,L. C. Sager. servatory. 
Upper Mattole, W. H. Roscoe. Sunman, Dr. E. B. Vincent. Marksville, Leon Molenar. St. Charles, Dr.J. Mudd. Nineveh, W.J. Barnett. 
Vacaville, G. O. Colburn. Vevay, Prof. Chas. Boerner. New Orleans, La. Weather Ser- | *Savannah, R, Van Buskirk. North Hammond, U. A. Wooster. 
Walla Walla Creek, J. Titcomb. INDIAN ‘TRRRITORY. vice, Sedalia, C.G. Taylor. Number Four, Chas. Fenton. 
Walnut Creek, 4.L. Bancroft. *Caddo Creek, B. Leming, M.D. Point a la Hache. F.C. Myers. Shelbina, J.S. Chandler. Palermo, E. B. Bartlett. 
Wheatland, W’ .. Lumbard. *Jimtown, M.M. Yeakly. *Winnfield, J.M.McCain. Steelville, E.A.Pinnell. Palmyra, L. D.Cummings. 
Willow, Davir. Bentley. Liddle, F. M. Madden. Mane. Warrenton, Prof. J. H. Frick. Pendleton, W. D. Lovell. 
CoLorapo. lowa. *Bar Harbor, Joseph Wood. Warrensburg, G. L. Osborne. Perry City (near ), W. H. Jeffers. 
Colorado Springs, Colo. W’er Ser. Amana, Conrad Schadt. Cornish, Silas West. Willow Springs, Capt.Wm. Hugh. | Potsdam, Peter Vilas; G. W. F. 
Delta, J. A.Curtis. Ames, J.Ruash Lincoln. Farmington, J. M. 8. Hunter. Withers Mill, J. R. Dudley. Smith. 
Denver, Rev. Wm. Forstall. Bancroft, H. N. Renfrew. Kent’s Hill, W.C. Strong. MonrTana. *Queensbury, De Witt C. Jenkins. 
Fraser, L. D.C. Gaskill. Belle Plain, H. W. Vandike, Orono, Prof.M.C. Fernald. Glendive, J. H. Ray. Rome, Dr. H.C. Sutton. 
FortCollins,Prof. L.G.Carpenter, Blakevil!e, James Rogers. MARYLAND. Fort Logan, Wm. Gaddis. Saranac Lake, Jas. P. Mills. 
Georgetown, W.A. Jayne, M.D. Carroll, Moses Simon. Barren Creek Springs, Albert E. Powder River, J.M. Graham. Savona, M.S.Oollier, M.D. 
Greeley, E. Bethel. Carson, G. N. Ferguson. Acworth. 4 Sheldon, Sarah E.Sheldon. *Schnectady, C. Butler. 
Palmer Lake, Thos.Gaddes,M.D. Cedar Rapids, H. D. Olds. Cumberland, E. T. Shriver. Virginia City, Eugene Stark. Setauket, Selah B. Strong. 
Rocky Ford, F. Watrous. Clarinda, A.8. VanSandt. Cumberland, H. Shriver. NEBRASKA. *Somerset, J. W. Thurber. 
Del Norte (San Luis Experiment Clinton. Luke Roberts. Fallston, Prof. G.G. Curtis. Alliance, J. D.Shartz. South Canisteo, J. E. Wilson. 
Station), H. N. Griffin. Cresco, Gregory Marshail. Frederick, McClintock Young. Ansley, P. Fowlie. South Kortright, D.C.Sharpe. 
Conngoricour. Des Moines, Adolphus Voegeli. Gaithersburgh, J.T. DeSellum. *Bingham, W.C. Wood. Spencerport, F. A. Winne. 
Hartford, W.R. Mutson. Des Moines, lowa Weather Crop Galena, Henry Parr. Gretthten Georan Roberts. Turin, K.T.Charch. 
New Hartford,Rev.Wm.Goodwin. Bulletin Service. Gambrills, J.E. Moque. Crete, Nebr., Weather Service. Utica, Thomas Birt. 
Southington, Luman Andrews. Eagle Grove, C. A. Schaffer. Jewell, Jos. Plummer. Crete,G.I.Gilbert. - Wedgewood, O. F. Corwin. 
Voluntown, Rev. E. Dewhurst. Elkader,J.N. Hamilton. McDonogh, McDonogh Institute. De Soto, Chas. Seltz. White Plains, Prof.O. R. Willis. 


e i 
» 


Pace of observation and observer. 


Nourn 
Asheville, Dr. Karl von Rack. 
Chapel! Hill, Prof.J.W.Gore. 
Grover, F. H. Dover. 

Lenoir, Dr. R. L. Beall. 

Mount Pleasant, H. L. T. Ludwig. 

Raleigh, Thos.C. Harris. 

Raleigh, North Carolina Weather 
Service. 

Soapstone 


rey 
Weldon, T.A.Clark. 

Bellevue, Wm. Sheffield. 
Remeant, P. W. Barton. 
Carrol)ton, P.M. Herold. 
Cleveland, G. A. Hyde. 
College Hill, John W. Hammitt. 
*Collinwood, Wm.ameed. 
Columbus, Ohio Weather Service. 
Demos, B. B. Ault 
Elyri 1, W. Goodspeed. 
Garrettaville,8.M. Luther. 
Jacksonborough, Dr.J. B.Owsley. 
Keut, P. W. Eigner 
Kenton, L.J. Demarest. 
*Leipsic, J.D. Hadermann. 
Lordstown, W.8. Desh. 
Napoleon, Dr. T.C. Hunter. 
*New Athens, Jos. Holmes. 
North Lewisburgh, H. D.Gowey. 
Orangeville, E.N. Hyde. 
Portsmouth, Dr. D. B. Cotton. 
Poland, Chas. Stewart. 
Salineville, J.W.Manning. 
Shanesville, John Roth. 
Shiloh, Peter Bowman. 
Tiffin, Rev. T. H.Sonedecker. 
Vieuna, W. D. McCorkle. 
Wanseon, Thos. Mikese!!. 
Westerville, Prof.John Haywood. 
West Miiton, Luke 8. Motte. 
Yellow Sp'gs, Miss Eliza G. Rice. 

Albany, John Briggs. 
Bandon, Geo. Bennett. 
Beal bh, T. L. Arnold. 
Easi Portland, Dr.Geo. Wigg. 
Ellensburg, F.3. Moore. = 
Eola, Thos. Pearce. 
Grant's Pass, Jno Jessup. 
Heppner, Arthur Smith. 
Jordan Valley, J.R. Blackaby. 
*La Grande, J. K. Romig 


Mount, H. In Kim- 


Mt. Angel, Rev. F. Barnabas Held. 


Portland, Ureg. Weather Service. 

Tillamook, A. P. Wilson. 
PENNSYLVANIA. 

Altoona, Chas. B Dudley, M.D. 

Aqneduc t, D. M .Sheeley. 


Blooming Grove, John Grathwohl. 


ALABAMA. 


A RIZUNA. 
Apache, Fort. 
wie, Fort. 
Huachuca, ort. 
Lowell, Fort. 
MeDowell, Fort. 
Mojave, Fort. 
San Carlos. 
Verde, Fort. 
W hippie Barracks. 
ARKANSAS. 
Hot Springs. 
Little Rock Barracks. 
CALIFORNIA. 
Alcatraz Island. 
Ange) Island 
Benicia Barracks. 
Bidwell, Fort. 
Gaston, Fort. 
Mason, Fort. 


San Diego Barracks. 


CoLoRa bo. 
Mount Vernon Barracks. Crawford, Fort. 
Lewis, Fort. 
Logan, Fort. 
*Lyons, Fort. 
Trumbuall, Fort. 
DaKkora. 
A. Lineoln, Fort. 
+ Bennett, Fort. 
Buford, Fort. 
Meade, Fort. 
Pembina, Fort. 
Randall, Fort. 
Sully, Fort. 
Totten, Fort. 
Yates, Fort. 
Disraict or CoLumBta. 
Washington Barracks. 


FiLoripa. 


*Presidio, San Francisco. Barrancas, Fort. 
Saint Francis Barracks. 


Place of observation and observer.| Place of observation and observer. 


Blue Knob, A. H. Boyle. 
Catawissa, Robt. M.Graham. 
Corry, Wm. Loveland. 

*Drifton, H. D. Miller. 
Dyberry, Theo. Day. 
Easton, Dr. J. W. Moore. 
Edinborough, C. F. Sweet. 
Franklin, Joseph Bell. 
Germantown, Thos. Meehan. 
Grampian Hills, Nathan Moore. 
Haverford, H. V.Gummere. 
Le Roy, Geo, W.'l. Warburton. 
*Meadville, David Logan. 
Stephen 8. Jenkins. 
Nisbet, J.5. Gibson. 
Petersburgh, J. E. Rooney. 
Philadelphia, Penns y lvania 
Weather Service. 
Philipsburgh, G. F. Dunkle. 
Pleasant Mount, J.D. Brennan. 
Quakertown, J. L. Heacock. 
Reading, C. M. Dechant. 
Salem Corners, T. B. Orchard, M.D. 
State College, Agricultural Ex- 
perimental Station. 
Tipton, Miss C.J. Wilson. 
Troy, Rev. M.Gustin. 
Tusearora, R.J.Mickey. 
Welisborough, Hiram b. Deming. 
West Chester, Dr. Jesse U. Green. 
Ruope Istanp. 
Kingston, ©. O. Flagg. 
Sourn CAROLINA. 
Aiken, Dr. W. H. Geddings. 
Colambia,8.C. Weather Service. 
Kirkwood, Colin Macrae. 
Port Royal, H. D. Elliott. 
Spartanburgh, J. F.Bayerly. 
Statesburgh, Dr. W. W. Anderson. 
Simpsonville, Miss N. L. Dawson. 
Ashwood, Rev.C. F. Williams. 
Austin, P. B. Calhoun. 
TENNESSER. 
Milan, Dr. M.D. Le Jordan. 
Nashville, State Bo&trd of Health. 
Riddleton, F.K Fergusson. 
Texas. 
Austin, Oscar Samostz. 
Austin, Q.C. Smith, M.D. 
Bear Creek Ranche, W.H. Potter. 
Benjamin, T.J. Kenan. 
Brazoria, H.Stevens. 
Brownwood, J.F. Mayo. 
Childress, G. H. Chipman. 
Clebarne, P.J. Narwood. 
*Coldwater, J. W.O’ Brien. 
College Station, Prof. Duncan 
Adriance. 
*Colorado, Fred R. Blount. 
*Corsicana, W.H. Hamilton. 


Ipano. 
Boisé Barracks. 
Sherman, Fort. 
Rock Island Arsenal. 
Sheridan, Fort. 


Gibson, Fort. 
Reno, Fort, 
Sill, Fort. 
Supply, Fort. 
KANsas. 
*Hays, Fort. 
Leavenworth, Fort. 
Leavenworth Prison. 
Riley, Fort. 
Kenrvucky. 
Newport Barracks. 
LOUISIANA. 
Jackson Barracks. 
Marys. 
Kennebec Arsenal. 
Preble, Fort. 


Texas—Continued. 
Decatur, H. D. Donald. 
Duval, J.C. Edgar. 
Epworth, H. Graves. 
Fort Worth, Jas.G. Mallett. 
Fredericksburgh, Arthur Strieg- 


ler. 
| *Gainesville, D. F. Ragsdale. 


Gallinas, Lum Woodruff. 
Galveston, Tex. Weather Service. 
Graham, A. B. Gant. 

Hartiey, C. F. Conklin. 

Howe, W.M.Smith. 

La Grange, Jos .Cottam. 
Lampasas, Dr.C.M. Ramsdell. 
*Merkel, J. L. Vaughan. 
Mesquite, Silas G. Lackey. 
Menardville, Louis Runge. 

New Braunfels, Paul Wipprecht. 
New C. Runge. * 

Pecos City, C. H. Merriman. 
Panhandle, J. L. Gray, 

Panter, E. H.Snider. 

Round Rock, W. Weiss. 

Silver Falls, C.M.Tilford. 
*Snyder, A.C. Wilmeth. 


| Sugar Land, W. P. Martin. 


TAH. 
Beaver, Rev.J.D.Gillilan. 
Levan, A. B. Larsen. 
Losee, Ephraim Caffail. 
Moab, H.J.Crouse. 
Mount Carmel, Robert Moncur. 
Mount Pleasant, Hans C. Davidson. 
Nephi, W.R. May. 


| Richfield, Neils Anderson. 


Saint George, Seth A. Pymm. 


| Alta, 


Bingham, 
Ogden, 
Park City, 
Provo, 
Stockton, | 
Vermont. 


| Bell Telephone Co., 
Salt Lake, Utah. 


| Brattleborough. W .H. Childs. 


Inpran TeRerrory. 


Burlington, W. B. Gates. 
East Berkshire, H. B. Lovering. 
Hartland, Rev. A. Hazen. 
Lunenburgh,Dr. Hiram A.Cutting 
Manchester, Rey. E. P. Wild. 
Saint Johnsbury, F. Fairbanks. 
Strafford, H. F.J.Seribner. 
VIRGINIA. 
Bolar, G. F. Eakle. 
Birdsnest, C. R. Moore. 
Christiansburgh, H. D. Walters. 
Dale Enterprise, L. J. Heatwole. 
Lexington, Prof. H. D. Campbell. 
Liberty, W.N.Stone. 
Middletown, A.G. Prior. 
Mossingford, R. V.Gaines. 


MARYLAND. 
McHenry, Fort. 
MASSACHUSETTS. 
Springfield Armory. 
arren, Fort. 
MICHIGAN. 
Brady, Fort. 
Mackinac, Fort. 
Wayne, Fort. 
MINNESOTA. 
Snelling, Fort. 
Missouri. 
Jefferson Barracks. 


MonTANA. 
Assinniboine, Fort. 
Custer, Fort. 
Keogh, Fort. 
Maginnis, Fort. 
Missoula, Fort. 
Poplar River, Fort. 
Shaw, Fort. 


NEBRASKA. 
Niobrara, Fort. 


| Grand Turk, West Indies, Geo. I. 


Nepraska—Cont’d. 
Omaha, Fort. 
Robinson, Fort. 
Sidney;Fort. 

New Mexico. 
Bayard, Fort. 
Marcy, 
Selden, Fort. 
Stanton, Fort. 
Union, Fort. 
Wingate, Fort. 


Columbus, Fort. 
Davids Island. 
Hamilton, Fort. 
Madison Barracks. 
Niagara, Fort. 
Plattsburgh Barracks. 
Porter, Fort. 
Schuyler, Fort. 
Wadsworth, Fort. 
Watervliet Arsenal. 
West Point Mil. Acad’my. Pefia Colorado, Camp. 


Place of observation and observer. 


Nottaway, Geo. Dunn. 
Petersburg, Jas. M.Colson, jr. 
Richmond, W.H. Pleasants. 
Smithfield, J. R. Purdie. 
Spottsville, B. W.Jones. 
Summit, J. R. Sinn. 

University of Virginia, James 
Wearmouth. 
*Wytheville, Howard Shriver. 
Wasutneron 
Blakely, R. M. Hoskinson. ; 
Vashon, Mrs.C. B. Carpenter. 

West Vireria. 
*Clarksburgh, R.'T. Lowndes. 
Ella, Henry Resseger. 
Kingwood, J. E. Murdock. 
Pieasant Hill, D. Titchene)l. 
Seven Pines, J.R. Shaver. 
Rowlesburgh, M. J.Coniff. 
Tannery, G. H. Trembly. 

Tyler Creek, F.M. Swann. 

W tsconsin. 
Butternut, H. Besse, jr. 
Cadiz, B.C. Curtis. 
Delavan, George L.Collie. 
Embarrass, J. E. Breed. 
Fond du Lac, J.C. Wedge. 
*Friendship, J.M. Harrison. 
*Glasgow, Henry M.Crombie. 
Grantsburgh, M.L. Roby, M.D. 
Greenwood, H.J.Thomas. 
*Hayward, J.M.Custard. 
Horicon, C. L. Carr 
Honey Creek, J.A.MeIntosh. 
Lineoln, A.J. Looze. 
Madison, Washburn Observatory. 
Manjtowoe, Miss Clasina Liips. 
Neillsville, W.Heaslett. 
Richiand Centre, Dr. H.M. Ludwig | 
Summit Lake, E.8.Koepenick. | 
Viroqua, F.J. Bold. 
Waucousta. G. H. Yapp. 
*Wausau, Hinemann Bros. 
* Weston, R. R. Wilkinson. 
Wauzeka, C. Rice. 

W 
Carbon, J. A.Shannon. 
*Evanston, Ira B. Moor. 
Lusk, F. 8. Lusk. 


* Saratoga, J. F. Crawford. 
| *Wheatiand 


M.R. Johnston. 
Forgren. 
*Burnside, 8S: A., Dr.C. J. Hering. 


Gibbs. 

*Guanajuato, Mexico, Meteoro- 
logical Observatory. 

Hamilton, Bermuda,Gen. Russell | 
Hastings. 

Havana, Cuba, Dr. Enrique del | 


Willett’s Point. 
Onto. 


Fort. Klamath, Fort. 


New York. Adams, Fort. 


Texas. 
Bliss, Fort. 
*Brown, Fort. 
Clark, Fort. 
Davis, Fort. 


Elliott, Fort. 
Hancock, Fort. 
MelIntosh, Fort. 


New Yorx—Cont’d. 


Columbus Barracks. 


PENNSYLVANIA. 


Allegheny Arsenal. 
Frankford Arsenal. 
Ruope IsLanp. 


Eagle Pass, Camp. 


Place of observation and observer, 


Continued, 
Killisnoo, Alaska, Jos. Zuboff. 
La Logia, Mexico, J. Byrns. 
Leon, Mexico, Prof. M. Leal. 
Mazatlan, Mexcio, Leon P. Acosta 
Mexico, Mexico, Meteorologica} 
Observatory. 


Monterey, Mexico, Dr. Wm. De 


Ryee. 

Montreal, Quebec, C. H. McLeod, 

New Westminster, B.C., Capt. A. 
Peele. 

Port au Prince, Hayti, Prof. I. 
Scherer. 

Pueblo, Mexico, Catholic Insti- 
tute. 


| Topolobam Mexico, Capt. Jno, 


New stations, November, 1889. 
Show Low, Ariz., Geo. M. Adams. 
Saches Ranch (Wilcox), Ariz, 

W. Sachse. 


| Tombstone, Ariz., C. 8. Bogg. 


Los Gatos, Cal,. F. H. MeCullagh, 
Fruita, Colo., T. H. Breen, M.D. 
Washington, D. U., Deaf & Dumb 
Institute. 
Ocala, Fla., D. 8. Woodrow. 
Camilla, Ga., Frank M. Hull. 
Millan, Idaho, 4. M. Wilson. 
Larrabee, lowa, H. B. Strever. 
Gove, Kans., Jesse 
Princeton, Ky., Wm. Martindell, 
Leonardtown, Md., Geo, W. Joy. 
Brewster, Mass., F. A. Rogers. 
Ludlow, Mass., J. Hariland. 
Bonneville, Miss., A. G. Smith. 
Moss Point, Miss., P. E. Blumer, 
Palo Alto, Miss., W. H. Hill. 
Craig, Mo., C. F. Day. 
Harris, Mo., Chas. C. Swafford, 
Marshfield, Mo., A. L. McRae. 
Miami, Mo., R. Paxton. 


| Nevada, Mo., Prof. W. A. Buckner, 


Craig, Nebr., E. F. Irwin. 
Kendall, N. Y., R. N. Hunt. 
Mount Airy, N.C.,J. W, Ashby. 
Southern Pines, N, C., Prof. H. W. 
Lloyd. 
Monroe, N, C., D.C. Anderson. 
Silver Lake,Oregon,U.F.Abshier, 
Joseph, Oregon, W. A. Leslie. 
Dallas, Tex., M. E. Glass. 
Ochiltree, Tex., A. L. Rush. 
Marion, Va., A. T. Lincoln. 
Staunton, Va.,8. H. Owens. 
Oceania, W.Va., A. W. Cook. 
Oshkosh, Wis., Prof. W. N. Mom- 


er. 
Wyo., Chas. 8. Price, 


Texas—Cont’d. 
Ringgold, Fort. 
San Antonio, Post at. 
Uran. 
Du Chesne, Fort. 
Douglas, Fort. 


VIRGINIA. 
Monroe, Fort. 
Myer, Fort. 

Wasuineton Ter. 
Canby, Fort. 
Spokane, Fort. 
‘Townsend, Fort. 
Vancouver, Fort. 
Walla Walla, Fort. 

W YomINe. 
Bridger, Fort. 

D. A. Russell, Fort. 
Laramie, Fort. 
McKinney, Fort. 
Pilot Butte, Camp. 
Sheridan, Camp. 
Washakie, Fort. 


_ 
; List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for Monthly Weather Review—Cont' d. = 
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a Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the 
Monthly Weather Review for November, 1889. 
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